Rule 6.1. X-Raysin the Healing Arts

4101AC 5-6.1-1 Incor poration by reference
Sec. 1. The following documents are incorporated by reference as a part of this rule:
(1) 21 CFR 1020.30(c) (HHS publication FDA 88-8035, April 1988). Sales of the Code of Federal Regulations are handled
exclusively by the Superintendent of Documents, Government Printing Office, Washington, D.C. 20402. This document is
available for public review at the department.
(2) 21 CFR Subchapter J (HHS publication FDA 88-8035, April 1988). Sales of the Code of Federal Regulations are
handled exclusively by the Superintendent of Documents, Government Printing Office, Washington, D.C. 20402. This
document is available for public review at the department.
(3) "A Protocol for the Determination of Absorbed Dose from High Energy Photon and Electron Beams': Medical Physics;
Vol. 10; No. 6; Nov/Dec 1983; pp. 74101771. Copies may be obtained by writing to: American Institute of Physics, Single
Copy Sales, 500 Sunnyside Blvd., Woodbury, New York 11791. This document is available for public review at the
department.

410 IAC 5-6.1-2 " ABHP" defined
Sec. 2. Asused in thisrule, "ABHP" means the American Board of Health Physics.

410 IAC 5-6.1-3" ABMP" defined
Sec. 3. Asused in thisrule, "ABMP' means the American Board of Medical Physics

410 IAC 5-6.1-4 " ABR" defined
Sec. 4. Asused in thisrule, "ABR" means the American Board of Radiology.

410 |AC 5-6.1-5 " Absorbed dose" defined
Sec. 5. Asused in thisrule, "absorbed dose" means that amount of radiation which has been absorbed, measured in grays or
rads.

410 1AC 5-6.1-6 " Accessible surface" defined
Sec. 6. As used in this rule, "accessible surface” means the external surface of the enclosure or housing provided by the
manufacturer.

410 IAC 5-6.1-7 " ACR" defined
Sec. 7. Asused in thisrule, "ACR" means the American College of Radiology.

410 |AC 5-6.1-8 " Air-kerma" defined
Sec. 8. As used in this rule, "air-kerma’ means the sum of the initial kinetic energies of all charged particles liberated by
indirectly ionizing particles in a volume element of air of known mass.

410 1AC 5-6.1-9 " Air-kermarate" defined
Sec. 9. Asused in thisrule, "air-kermarate’ means the air-kermain atime interval.

410 1AC 5-6.1-10 " Air-kerma strength” defined
Sec. 10. As used in this rule, "air-kerma strength™ means the product of air-kerma rate in free space and the square of the
distance of the calibration point from the source center along the perpendicular bisector.

410 |AC 5-6.1-11 " Aluminum eguivalent" defined

Sec. 11. As used in this rule, "aluminum equivalent” means that thickness of type 1100 aluminum alloy (compounded of
ninety-nine percent (99%) aluminum, minimum, and twelve-hundredths percent (0.12%) copper, minimum) which affords the
same attenuation as the material in question, under the same conditions.

410 IAC 5-6.1-12 " Applicator" defined
Sec. 12. As used in this rule, "applicator” means a structure which determines the extent of the treatment field at a given



distance from the virtual source.

410 1AC 5-6.1-13" ARRT" defined
Sec. 13. Asused in thisrule, "ARRT" means the American Registry of Radiologic Technologists.

410 1AC 5-6.1-14 " Attenuation block" defined
Sec. 14. As used in this rule, "attenuation block” means a block or stack of aluminum equivalent material having
dimensions twenty (20) cm by twenty (20) cm by three and eight-tenths (3.8) cm.

410 1AC 5-6.1-15 " Automatic exposur e control” defined
Sec. 15. As used in this rule, "automatic exposure control” means a device which automatically controls one (1) or more
technique factors in order to abtain at a preselected location the required quantity of radiation.

410 |AC 5-6.1-16 " Beam axis"' defined
Sec. 16. Asused in thisrule, "beam axis' means aline from the source through the centers of the x-ray fields.

410 1AC 5-6.1-17 " Beam-limiting device" defined
Sec. 17. As used in this rule, "beam-limiting device” means a device which provides a means to restrict the dimensions of
an x-ray field.

410 1AC 5-6.1-18 " Beam monitoring system" defined
Sec. 18. As used in this rule, "beam monitoring system™ means a system which detects and measures radiation present in
the useful beam.

4101AC 5-6.1-19 " Beam scattering filter" defined
Sec. 19. Asused in thisrule, "beam scattering filter" means a filter used to scatter a beam of electrons.

410 1AC 5-6.1-20 " Blocking tray" defined
Sec. 20. As used in this rule, "blocking tray” means a device attached to the radiation head to support auxiliary beam-
limiting material.

410 IAC 5-6.1-21 " Calibration" defined
Sec. 21. Asused in thisrule, "calibration” means the determination of any of the following:
(1) The exposure or reading of an instrument relative to a known exposure or air-kerma.
(2) The exposure rate or air-kerma rate of the output of an x-ray or electron system.
(3) The absorbed dose rate from an x-ray or electron system.
(4) The air-kerma strength of aradioactive sealed source.

410 IAC 5-6.1-22 " Central axis' defined
Sec. 22. Asused in thisrule, "central axis' means the line passing through the center of an x-ray system'’s virtual source and
the center of the plane figure formed by the edges of the first beam-limiting device.

410 1AC 5-6.1-23 " Certified component” defined
Sec. 23. Asused in thisrule, "certified component” means a component of an x-ray system which meets the requirements of
21 CFR Subchapter J, as amended.

410 IAC 5-6.1-24 " Certified system" defined
Sec. 24. Asused in thisrule, "certified system” means any x-ray system which has one (1) or more certified components.

4101AC 5-6.1-25 " cm" defined
Sec. 25. Asused in thisrule, "cm" means centimeter.

410 |AC 5-6.1-26 " Coefficient of variation" defined
Sec. 26. As used in this rule, "coefficient of variation" means the ratio of the standard deviation to the mean value of a



population of observations. It is estimated using the following equation:
1
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s= Estimated standard deviation of the population
X = Mean value of observationsin sample
Xi= Value of theith observation in sample
n= Number of observationsin sample

1Where: C= Coefficient of variation

410 1AC 5-6.1-27 " Commissioner” defined
Sec. 27. Asused in thisrule, "commissioner” means the department commissioner or his or her authorized representative.

4101AC 5-6.1-28 " Constancy check" defined
Sec. 28. As used in this rule, "constancy check” means a weekly procedure performed to assure that a previous calibration
continues to be valid.

410 1AC 5-6.1-29 " Contact therapy system" defined
Sec. 29. As used in this rule, "contact therapy system” means an x-ray system used for therapy with the x-ray tube port
placed in contact with or within five (5) cm of the surface being treated.

410 1AC 5-6.1-30 " Contrast ratio" defined
Sec. 30. Asused in thisrule, "contrast ratio” means the illumination inside the area three (3) mm from the edge of the light
field (11), divided by the illumination outside the area three (3) mm from the edge of the light field (I). It is calculated using
the following equation:
Contrast ratio = 11/l

4101AC 5-6.1-31 " Control panel" defined
Sec. 31. Asused in this rule, "control panel” means that part of the x-ray system or electron therapy system control upon
which are mounted the switches, knobs, push buttons, and other hardware necessary for manually setting the technique factors.

4101AC 5-6.1-32 " Cooling curve" defined
Sec. 32. As used in this rule, "cooling curve" means the graphical relationship between heat stored and cooling time for a
tube.

410 |AC 5-6.1-33 " Dead-man switch" defined
Sec. 33. As usad in this rule, "dead-man switch" means a control switch constructed so that its circuit remains closed only
as long as the operator maintains pressure on the switch.

410 1AC 5-6.1-34 " Department” defined
Sec. 34. Asused in thisrule, "department” means the Indiana state department of health or its authorized representative.

410 1AC 5-6.1-35 " Diagnostic sour ce assembly” defined
Sec. 35. As used in this rule, "diagnostic source assembly" means the tube housing assembly with a beam-limiting device
attached.

410 1AC 5-6.1-36 " Diagnostic x-ray system” defined
Sec. 36. As used in this rule, "diagnostic x-ray system" means an x-ray system designed for irradiation of any part of the
human body for diagnosis or visualization.

410 1AC 5-6.1-37 " Direct scattered radiation" defined
Sec. 37. Asused in this rule, "direct scattered radiation” means that radiation which has changed direction only by virtue of
its contact with the materials irradiated by the useful beam.



410 1AC 5-6.1-38 " Dose monitoring system” defined
Sec. 38. As used in this rule, "dose monitoring system” means a system of devices for the detection, measurement, and
display of quantities of radiation.

410 IAC 5-6.1-39 " Dose monitor unit" defined
Sec. 39. As used in this rule, "dose monitor unit” means a unit response from the dose monitoring system from which the
absorbed dose can be calcul ated.

410 1AC 5-6.1-40 " Field emission equipment™ defined
Sec. 40. As used in thisrule, "field emission equipment” means equipment which uses an x-ray tube in which electrons are
emitted from the cathode due solely to an electromagnetic field.

410 IAC 5-6.1-41 " Field size" defined

Sec. 41. As used in thisrule, "field size" means the dimensions along the major axes of an area in a plane perpendicular to
the specified direction of the beam of incident radiation at the normal treatment distance and defined by the intersection of the
major axes and the fifty percent (50%) isodose line, for diagnostic applications. For therapeutic x-ray applications, "field size"
means the two (2) longest perpendicular lengths, in combination, of afigure defined by the fifty percent (50%) isodose line at a
cross section of the x-ray beam, measured in the plane perpendicular to the central axis of the x-ray beam at the normal
treatment distance. In either case, field size is determined when material is placed in the beam so that maximum dose is
achieved at the normal treatment distance.

410 IAC 5-6.1-42 " Filter" defined
Sec. 42. Asused in thisrule, "filter" means material placed in the useful beam to absorb selected radiation.

410 1AC 5-6.1-43 " Fluor oscopic imaging assembly" defined

Sec. 43. As used in this rule, "fluoroscopic imaging assembly” means a subsystem in which x-ray photons produce a
fluoroscopic image. It includes the following:

(1) A diagnostic source assembly.

(2) An image receptor.

(3) An image intensifier.

(4) A spot-film device.

(5) Electrical interlocks.

(6) Appurtenances.

410 |AC 5-6.1-44 " Focal spot" defined
Sec. 44. As used in this rule, "focal spot" means that area of the x-ray tube anode struck by electrons from the cathode to
produce the useful beam.

410 IAC 5-6.1-45 " Gantry" defined
Sec. 45. Asused in thisrule, "gantry" means that part of a radiation therapy system supporting and which allows movement
of the radiation head.

410 1AC 5-6.1-46 " General purpose radiographic x-ray system" defined

Sec. 46. As used in this rule, "general purpose radiographic x-ray system” means any radiographic x-ray system which is
used, or can be used, to visualize or measure any anatomical region, except fluoroscopic, intraoral dental, mammographic,
specia purpose, therapy, and veterinary x-ray systems.

410 |AC 5-6.1-47 " Gonadal shield" defined
Sec. 47. Asused in this rule, "gonadal shield" means a secondary protective barrier for the testes or ovaries.

410 IAC 5-6.1-48 " Gray" defined
Sec. 48. As used in this rule, "gray” means a unit of measurement of radiation absorption. One (1) gray is equal to one (1)
joule per kilogram, or one hundred (100) radiation absorbed doses.



410 |AC 5-6.1-49 " Half-value layer" defined

Sec. 49. As used in this rule, "half-value layer" means the thickness of a specified material which attenuates the beam of
radiation to an extent such that the exposure rate is reduced to one-half (1/2) of its original value. The contribution of all
scattered radiation, other than any which might be present initially in the radiation beam concerned, is excluded from this
definition.

410 1AC 5-6.1-50 " Healing arts screening” defined

Sec. 50. As used in this rule, "healing arts screening” means the testing of human beings using x-ray machines for the
detection or evaluation of health indications when such tests are not specifically and individually ordered by a licensed
practitioner of the healing arts legally authorized to prescribe such x-ray tests for the purpose of diagnosis or treatment.

4101AC 5-6.1-51 "Image intensifier" defined
Sec. 51. Asused in thisrule, "image intensifier" means a device, installed in its housing, which instantaneously converts an
X-ray pattern into a corresponding light image of higher energy density.

410 1AC 5-6.1-52 " Image receptor” defined

Sec. 52. As used in this rule, "image receptor” means any device, such as a fluorescent screen or radiographic film, which
transforms incident x-ray photons either into a visible image or into another form which can be made into a visible image by
further transformations.

410 1AC 5-6.1-53 " Interruption” defined
Sec. 53. As used in this rule, "interruption” means temporary cessation of irradiation with the possibility that irradiation
will be resumed without resetting the operating conditions on the x-ray system control panel.

410 1AC 5-6.1-54 " Irradiation" defined
Sec. 54. Asused in thisrule, "irradiation" means the exposure of matter to ionizing radiation.

410 |AC 5-6.1-55 " | socenter" defined
Sec. 55. As used in this rule, "isocenter" means a fixed point in space located at the center of the smallest sphere through
which the central axis of the x-ray beam passes in all conditions.

410 IAC 5-6.1-56 " I sodose line" defined
Sec. 56. Asused in thisrule, "isodose line" means aline, usually in a plane, along which the absorbed dose is constant.

410 1AC 5-6.1-57 "kV" defined
Sec. 57. Asused in thisrule, "kV" means kilovolts.

410 IAC 5-6.1-58 "kVp" defined
Sec. 58. As used in this rule, "kVp" means kilovolts peak or peak tube potential, which is the maximum possible voltage
drop across the tube during an exposure, measured in kV.

410 1AC 5-6.1-59 " kWs" defined
Sec. 59. Asused in thisrule, "kWs"' means kil owatt-second.

410 IAC 5-6.1-60 " Lead equivalent" defined
Sec. 60. As used in this rule, "lead equivalent” means that thickness of lead which affords the same filtration of an x-ray
beam as the material in question under the same conditions.

410 1AC 5-6.1-61 " L eakage radiation" defined
Sec. 61. As used in this rule, "leakage radiation" means all radiation emanating from the diagnostic or therapeutic source
assembly except the useful beam and that radiation produced when the exposure switch or timer is not activated.

410 1AC 5-6.1-62 " L eakage technique factors" defined
Sec. 62. As used in this rule, "leakage technique factors' means the technique factors associated with the diagnostic or



therapeutic source assembly which are used in measuring leakage radiation. They are as follows:
(1) For diagnostic source assemblies intended for capacitor energy storage equipment, the maximum rated kVp, and the
maximum rated number of exposures per hour at the maximum rated kVp, with a charge per exposure of ten (10) mAs or
the minimum obtainable from the system, whichever islarger.
(2) For diagnostic source assemblies intended for field emission equipment rated for pulsed operation, the maximum rated
kVp and the maximum rated number of x-ray pulses per hour for operation at the maximum rated kVp.
(3) For al other diagnostic or therapeutic source assemblies, the maximum rated kVp and the maximum rated continuous
tube current for the maximum rated kVp.

410 IAC 5-6.1-63 " Lux" defined
Sec. 63. Asused in thisrule, "lux" means a unit of measurement for illumination equal to one (1) lumen per square meter.

410 IAC 5-6.1-64 " mA" defined
Sec. 64. Asused inthisrule, "mA™ means milliampere.

410 1AC 5-6.1-65 "Mammographer" defined
Sec. 65. As used in this rule, "mammographer” means the diagnostic x-ray machine operator with specialized training
and/or education in performing mammography.

410 |AC 5-6.1-66 "mAs" defined
Sec. 66. Asused in thisrule, "mASs' means milliampere-second.

410 IAC 5-6.1-67 "MeV" defined
Sec. 67. Asused in thisrule, "MeV" means one million (106) electron volts.

410 |AC 5-6.1-68 "Misadministration" defined

Sec. 68. Asused in this rule, "misadministration” means the use of an x-ray therapy system or an electron therapy system as

follows:
(1) Administration of radiation to the wrong individual or to the wrong treatment site.
(2) Administration of the wrong mode of treatment (electrons versus x-rays and/or stationary versus moving beam) to an
individual.
(3) When a treatment prescribed for any treatment site consists of three (3) or fewer fractions, the total radiation dose
actually administered at the treatment site differs from that prescribed for the site by a practitioner of the healing arts by
more than ten percent (10%) of the total radiation dose prescribed for that treatment site.
(4) When the total weekly radiation dose actually administered at any treatment site differs from that prescribed for the site
by a practitioner of the healing arts by more than thirty percent (30%) of the total weekly radiation dose prescribed for that
treatment site.

(5) When the total radiation dose actually administered at any treatment site differs from that prescribed for the site by a

practitioner of the healing arts by more than twenty percent (20%) of the total radiation dose prescribed for that treatment
site.

410 1AC 5-6.1-69 "mm" defined
Sec. 69. Asused in thisrule, "mm" means millimeter.

410 1AC 5-6.1-70 " Mabile x-ray equipment” defined

Sec. 70. As used in this rule, "mobile x-ray equipment” means x-ray equipment mounted on a permanent base with wheels

or casters for moving while completely assembled.

4101AC 5-6.1-71 " Moving beam therapy" defined

Sec. 71. As used in this rule, "moving beam therapy” means radiation therapy wherein the useful beam or the patient is

moved during irradiation. Moving beam therapy includes arc therapy, skip therapy, and rotational therapy.

410 IAC 5-6.1-72" mR" defined
Sec. 72. Asused in thisrule, "mR" means milliroentgen.



410 1AC 5-6.1-73 " Normal treatment distance” defined
Sec. 73. Asused in thisrule, "normal treatment distance” means the following:
(1) For electron irradiation, the virtual source-to-surface distance along the central axis of the useful beam as specified by
the manufacturer for the applicator.
(2) For x-ray irradiation, the virtual source-to-isocenter distance along the central axis of the useful beam.
(3) For nonisocentric x-ray egquipment, the normal treatment distance shall be that specified by the manufacturer.

410 IAC 5-6.1-74 " Patient" defined
Sec. 74. As used in this rule, "patient" means an individual subjected to examination, diagnosis, or treatment by a
practitioner of the healing arts.

410 1AC 5-6.1-75 " Phantom" defined
Sec. 75. Asused in this rule, "phantom™ means a device which has characteristics similar to specific human or animal tissue
with respect to the attenuation and scattering of radiation x-rays.

410 1AC 5-6.1-76 " Portable x-ray equipment” defined
Sec. 76. Asused in this rule, "portable x-ray equipment” means x-ray egquipment designed to be hand-carried.

4101AC 5-6.1-77 " Position indicating device" defined
Sec. 77. As used in this rule, "position indicating device" means a device on dental x-ray equipment used to indicate the
beam position and to establish a definite SSD. It may also serve as a beam-limiting device.

410 1AC 5-6.1-78 " Practitioner of the healing arts" defined
Sec. 78. Asused in thisrule, "practitioner of the healing arts® means one (1) of the following:
(1) A person licensed to practice medicine or osteopathic medicine by 1C 25-22.5.
(2) A person licensed to practice dentistry by 1C 25-14.
(3) A person licensed to practice chiropractic medicine by 1C 25-10.
(4) A person licensed to practice podiatric medicine by 1C 25-19.
(5) A person who is a corporate physician directly responsible for the health of Indiana employees and licensed to practice
medicine in another state.

410 1AC 5-6.1-79 " Primary dose monitoring system" defined
Sec. 79. As used in this rule, "primary dose monitoring system” means a system which will monitor the useful beam and
automatically terminate irradiation when the preselected number of dose monitor units have been acquired.

4101AC 5-6.1-80 " Primary protective barrier" defined
Sec. 80. As used in this rule, "primary protective barrier" means a protective barrier of material which is placed in the
useful radiation beam to reduce radiation exposure. The term does not include filters.

410 1AC 5-6.1-81 " Protective apron” defined
Sec. 81. Asused in this rule, "protective apron” means an apron made of radiation absorbing materials used as a secondary
protective barrier.

410 1AC 5-6.1-82 " Protective barrier” defined
Sec. 82. As used in this rule, "protective barrier” means a primary or secondary protective barrier composed of radiation
absorbing material used to reduce radiation exposure.

410 1AC 5-6.1-83 " Protective glove" defined
Sec. 83. As used in this rule, "protective glove" means a glove made of radiation absorbing materials used as a secondary
protective barrier.

410 1AC 5-6.1-84 " Radiation detector” defined
Sec. 84. As used in this rule, "radiation detector" means a device which, in the presence of radiation, provides a signal or



other indication suitable for use in measuring incident radiation.

410 |AC 5-6.1-85 " Radiation head" defined
Sec. 85. Asused in thisrule, "radiation head" means the structure from which the useful beam emerges.

410 1AC 5-6.1-86 " Radiation therapy simulation system" defined
Sec. 86. As used in this rule, "radiation therapy simulation system" means a radiographic or fluoroscopic x-ray system used
to target a patient for therapeutic radiation by determining the position and size of the therapeutic irradiation field.

410 1AC 5-6.1-87 " Radiogr aphic imaging system” defined
Sec. 87. Asused in thisrule, "radiographic imaging system” means any x-ray system capable of producing a radiograph.

410 IAC 5-6.1-88 " Rating" defined
Sec. 88. As used in this rule, "rating” means the operating limits specified by the manufacturer of x-ray equipment or a
component thereof.

410 1AC 5-6.1-89 " Scattered radiation" defined
Sec. 89. Asused in thisrule, "scattered radiation” means that radiation which has changed direction by virtue of its contact
with matter after emerging from the radiation head.

410 1AC 5-6.1-90 " Secondary dose monitoring system” defined
Sec. 90. As used in this rule, "secondary dose monitoring system” means a system which will terminate irradiation in the
event of failure of the primary system.

410 1AC 5-6.1-91 " Secondary protective barrier™ defined
Sec. 91. Asused in this rule, "secondary protective barrier" means a protective barrier sufficient to attenuate stray radiation
as required, such as a protective apron, protective gloves, or agonadal shield.

410 |AC 5-6.1-92 " Shutter" defined
Sec. 92. Asused in this rule, "shutter" means a device attached to the tube housing assembly which can totally intercept the
useful beam and which has a lead equivalency not less than that of the tube housing assembly.

410 IAC 5-6.1-93 " SID" defined
Sec. 93. As used in this rule, "SID" means source-image receptor distance, which is the distance from the source to the
center of the input surface of the image receptor.

410 |AC 5-6.1-94 " Source" defined
Sec. 94. Asused in thisrule, "source" means the focal spot of the x-ray tube.

410 1AC 5-6.1-95 " Special purpose x-ray system” defined

Sec. 95. As used in thisrule, "specia purpose x-ray system” means a diagnostic x-ray system designed for use on specific
body regions, for example, extremities, head or neck, thoracic, abdominal, or for specialized applications, for example,
pantomographic, tomographic, or cystographic systems. Specifically excluded from this definition are intraoral dental and
mammographic x-ray equipment.

410 |AC 5-6.1-96 " Spot check" defined
Sec. 96. As used in this rule, "spot check” means a monthly procedure performed to assure that a previous calibration
continues to be valid.

410 |AC 5-6.1-97 " Spot film" defined
Sec. 97. Asused in thisrule, "spot film" means a radiograph made during a fluoroscopic procedure.

410 |AC 5-6.1-98 " Spot film device" defined
Sec. 98. Asused in thisrule, "spot film device" means a device used to transport and/or position an image receptor between



the x-ray source and a fluoroscopic image receptor or image intensifier to make a radiograph, including a device intended to
hold a cassette over the input end of an image intensifier for the purpose of making a radiograph.

410 |AC 5-6.1-99 " SSD" defined
Sec. 99. Asused in thisrule, "SSD" means the distance between the source and the skin of the patient.

410 1AC 5-6.1-100 " Stationary beam therapy" defined
Sec. 100. As used in thisrule, "stationary beam therapy" means radiation therapy without relative displacement of the useful
beam and the patient during irradiation.

410 1AC 5-6.1-101 " Stationary x-ray equipment” defined
Sec. 101. Asused in thisrule, "stationary x-ray equipment” means x-ray equipment installed at a fixed location.

410 IAC 5-6.1-102 " Target" defined
Sec. 102. Asused in thisrule, "target" means that part of aradiation head which by design intercepts a beam of accelerated
particles with subsequent emission of other radiation.

410 1AC 5-6.1-103 " Technique factors" defined
Sec. 103. Asused in this rule, "technique factors' means the conditions of operation. They are as follows:
(1) For capacitor energy storage equipment, kVp and mAs.
(2) For field emission equipment rated for pulsed operation, kVp and the number of x-ray pulses.
(3) For all other equipment, kVp and mAs or kVp, mA, and exposure time in seconds.

410 1AC 5-6.1-104 " Termination of irradiation” defined
Sec. 104. As used in this rule, "termination of irradiation” means cessation of x-ray exposure in a manner which requires
that the x-ray control be reset before further exposures can be made at the control panel.

410 IAC 5-6.1-105 " Traceable" defined
Sec. 105. Asused in thisrule, "traceable” means that a quantity or a measurement has been compared to a national standard
through intermediate steps and that all comparisons have been documented.

410 |AC 5-6.1-106 " Tube" defined
Sec. 106. As used in thisrule, "tube" means an electron tube used to produce x-rays.

410 1AC 5-6.1-107 " Tube housing assembly" defined
Sec. 107. Asused in this rule, "tube housing assembly" means the housing with the tube installed which may include a high
voltage and/or filament transformer and other appurtenances.

410 1AC 5-6.1-108 " Tuberating chart" defined
Sec. 108. As used in this rule, "tube rating chart” means a set of curves which specify the limits of operation for the tube in
terms of technique factors as rated by the manufacturer.

410 |AC 5-6.1-109 " Useful beam” defined
Sec. 109. Asused in this rule, "useful beam™ means those x-rays emitted from the aperture of a beam-limiting device.

410 IAC 5-6.1-110 " Veterinarian" defined
Sec. 110. Asused in thisrule, "veterinarian” means a person licensed to practice veterinary medicine under 1C 15-5-1.1.

410 |AC 5-6.1-111 " Virtual source" defined
Sec. 111. Asused in thisrule, "virtual source” means a point from which radiation appears to originate.

410 |AC 5-6.1-112 " Visible area" defined
Sec. 112. As used in this rule, "visible area" means that portion of the image receptor which x-rays are bombarding to
produce a visible image.



410 |AC 5-6.1-113 " Wedgefilter" defined
Sec. 113. Asused in this rule, "wedge filter" means afilter which can affect progressive, stepless attenuation of al or part of
the useful beam.

410 IAC 5-6.1-114 " x-ray" defined
Sec. 114. As used in this rule, "x-ray" means electromagnetic radiation of energy equal to or greater than one hundred
twenty-four (124) electron volts produced by bombardment of atarget with electrons in a vacuum.

410 1AC 5-6.1-115 " x-ray control" defined

Sec. 115. As used in this rule, "x-ray control” means a device which controls input power to the x-ray high voltage
generator or the tube, including devices such as timers, phototimers, automatic brightness stabilizers, and similar devices
which control the technique factors of an x-ray exposure.

410 1AC 5-6.1-116 " x-ray equipment" defined
Sec. 116. Asused in thisrule, "x-ray equipment” means an x-ray system, subsystem, or component thereof.

410 |AC 5-6.1-117 " x-ray system" defined

Sec. 117. As used in this rule, "x-ray system™ means an assemblage of components for the controlled production of x-rays.
At aminimum, an x-ray system includes the following:

(1) An x-ray high voltage generator.

(2) An x-ray control.

(3) A tube housing assembly.

(4) A beam-limiting device.

(5) Necessary supporting structures.

(6) Appurtenances.
Included in an x-ray system are mobile x-ray equipment, portable x-ray equipment, particle accelerators, and stationary x-ray
equipment.

410 1AC 5-6.1-118 General requirementsfor operation of x-ray equipment

Sec. 118. (a) All individuals associated with the operation of x-ray equipment shall comply with applicable sections of 410
IAC 5-4-2, 410 IAC 5-4-3, 410 IAC 5-4-10, and thisrule.

(b) The registrant shall be responsible for directing the operation of those x-ray systems under his or her administrative
control. The registrant or the registrant's agent shall comply with this section in the operation of such x-ray systems.

(c) At intervals prescribed in this rule, al new and existing facilities shall be surveyed by a diagnostic imaging physicist,
radiation oncology physicist, health physicist, or x-ray machine inspector approved by the department. Such surveys shall also
be performed after any change in the facility or equipment which might cause a significant increase in radiation hazard. The
survey shall be done before the x-ray system is used for diagnostic purposes, and an evaluation report, including all violations
of this rule, on a form acceptable to the commissioner must be completed by the physicist or inspector and a copy forwarded to
the registrant and to the commissioner within sixty (60) days of completion of the survey. The cost of this evaluation must be
negotiated between the physicist or inspector and the practitioner of the healing arts or registrant and will not be borne by the
department.

(d) For each x-ray system, a notice of compliance with this rule, supplied by or approved by the commissioner, shall be
prominently displayed on or near the x-ray control panel. This notice must indicate the date of full compliance and be signed
by the physicist or inspector. For fluoroscopy systems, this notice may incorporate the entrance exposure posting requirement
of section 119(k)(6) of thisrule.

(e) For each x-ray facility, a notice of compliance with this rule, supplied by or approved by the commissioner, shall be
prominently displayed in an area readily accessible to patients and visitors. This notice must indicate the date of full
compliance and be signed by the physicist or inspector.

(f) At the intervals prescribed for facility inspections in this rule, the registrant shall be responsible for completing an x-ray
machine registration application form. A diagnostic imaging physicist, radiation oncology physicist, health physicist, or x-ray
machine inspector approved by the department shall be responsible for verifying that all information on the application is
correct, and the form shall be submitted to the commissioner as part of the physicist's or inspector's evaluation report.

(g) On the effective date of this rule, in order to practice as a diagnostic imaging physicist, radiation oncology physicist,



health physicist, or x-ray machine inspector in accordance with this rule, an individual must be approved by the department in
accordance with subsection (h), (i), (j), or (k).

(h) In order to be approved to practice as a diagnostic imaging physicist, an individual must be certified by the ABR in
diagnostic radiological physics or radiological physics or the ABMP in diagnostic imaging physics or shall possess equivalent
qualifications as determined by the physicist review committee established in subsection (1). In determining equivalency in
accordance with this section, the physicist review committee shall determine the following:

(1) Theindividual shall hold a bachelor's degree in physics or applied physics or physical science.

(2) The individual shall hold a master's or doctoral degree in physics or medical physics or physical science with the

equivalent of a physics minor.

(3) Theindividual shall have completed formal course work in the biological sciences.

(4) Theindividual shall have at least three (3) years of full-time active work experience in diagnostic or radiological physics

under the direction of a diagnostic or radiological physicist certified by the ABR or ABMP or aradiologist certified by the

ABR.

(5) The individual shall provide as references the names of a radiologist certified by the ABR and a diagnostic or

radiological physicist certified by the ABR or ABMP, both of whom are familiar with the individual's training. At least one

(2) of thetwo (2) references shall have directed the individual's work in accordance with subdivision (4).

In addition, the applicant must demonstrate to the physicist review committee that he or she is qualified to provide oversight
for the establishment and conduct of a mammography quality assurance program required by section 127 of this rule. In
determining qualifications in accordance with this subsection, the physicist review committee shall do the following:

(6) Determine that the individual has formal training or experience in evaluation of mammography systems, including

performing, recording, and interpreting the results of required quality control checks.

(7) Determine that the individual has adequate testing equipment available to perform the quality control checks required by

section 127 of thisrule.

(8) Review a sample of a mammaographic x-ray facility evaluation report prepared and submitted by the individual as part of

their determination of his or her qualifications.

(i) On the effective date of this rule, any individual who has been approved previously by the department to practice as a
qualified radiation therapy physicist is automatically approved to practice as a radiation oncology physicist. However, after the
effective date of this rule, all other persons must be certified by the ABR in therapeutic radiological physics or radiological
physics or the ABMP in radiation oncology physics or shall possess equivalent qualifications as determined by the physicist
review committee established in subsection (l), in order to be approved to practice as a radiation oncology physicist. In
determining equivalency in accordance with this subsection, the physicist review committee shall determine the following:

(1) Theindividual shall hold a bachelor's degree in physics or applied physics or a physical science.

(2) The individual shall hold a master's or doctoral degree in physics or medical physics or a physical science with the

equivalent of a physics minor.

(3) Theindividual shall have completed formal course work in the biological sciences.

(4) Theindividual shall have at least three (3) years of full-time active work experience in radiation oncology physics, under

the direction of a radiation oncology physicist or radiological physicist certified by the ABR or ABMP or a radiation

oncology physician certified by the ABR.

(5) The individual shall provide as references the names of a radiation oncology physician certified by the ABR and a

radiation oncology physicist certified by the ABR or ABMP, both of whom are familiar with the individual's training. At

least one (1) of these references shall be from an individua who directed the individual's work in accordance with

subdivision (4).

()) On the effective date of this rule, any individual who has been approved previously by the department to practice as a
qualified radiation or health physicist is automatically approved to practice as a health physicist. However, after the effective
date of this rule, al other persons must be certified by the ABR, the ABMP, or the ABHP or shall possess equivalent
qualifications as determined by the physicist review committee established in subsection (1), in order to be approved to practice
as a health physicist. In determining equivalency in accordance with this subsection, the physicist review committee shall
determine the following:

(1) Theindividual shall hold a bachelor's degree in health physics, radiological health, a physical science, engineering, or a

biological science with aminor in a physical science or engineering.

(2) The individual shall have at least three (3) years of full-time active work experience in applied health physics. A

master's degree in health physics or a closely related area may substitute for one (1) year of work experience required by this

subsection. A doctoral degree in health physics or a closely related area may substitute for two (2) years of work experience
required by this subsection.



(k) On the effective date of this rule, any individual who has been approved previously by the department to practice as a
qualified x-ray machine physicist is automatically approved to practice as an x-ray machine inspector. However, after the
effective date of this rule, all other persons must have a minimum of a bachelor's degree in a physical or biological science,
health physics, or radiological health and a minimum of two (2) years of experience working with x-ray systems under the
direct supervision of a diagnostic imaging physicist, health physicist, or x-ray machine inspector, who has been approved by
the department, in order to be approved to practice as an x-ray machine inspector.

() A physicist review committee is hereby created, which shall determine competency to practice as a diagnostic imaging
physicist, radiation oncology physicist, health physicist, and x-ray machine inspector in accordance with subsection (h), (i), (),
or (k). The physicist review committee shall be composed of a diagnostic imaging physicist and a radiation oncology physicist,
both certified by the ABR or ABMP, and a radiologist certified by the ABR. The diagnostic imaging physicist, the radiation
oncology physicist, and the radiologist shall be appointed to the physicist review committee by the commissioner. Approval to
practice as a diagnostic imaging physicist, radiation oncology physicist, health physicist, or x-ray machine inspector shall be
based upon review of a completed application which demonstrates that the individual meets applicable education, training, and
experience requirements of subsection (h), (i), (j), or (k).

(m) Approval to practice as a diagnostic imaging physicist, radiation oncology physicist, health physicist, or x-ray machine
inspector may be revoked by the commissioner for failure to perform his or her duties as required by this rule. The
commissioner may audit facility evaluations performed by a diagnostic imaging physicist, radiation oncology physicist, health
physicist, or x-ray machine inspector. Any errors found as a result of such an audit shall be brought to the attention of the
individual who performed the evaluation. If a subsequent audit indicates repetitive errors which have resulted in the issuance
of unnecessary violation naotices, or in violations not being reported to the commissioner, the commissioner may revoke that
individual's approval to practice as a diagnostic imaging physicist, radiation oncology physicist, health physicist, or x-ray
machine inspector.

(n) Department employees are exempt from the credentialing requirements of this section when they are conducting
inspections or surveys of x-ray facilities for the commissioner.

(o) The radiation machine registration certificate issued by the commissioner in accordance with 410 IAC 5-2-6 shall be
prominently displayed in an area readily accessible to patients and visitors.

(p) An x-ray system which does not comply with this rule shall not be operated for diagnostic or therapeutic purposes, if so
directed by the commissioner.

(9) Individuals who will be operating the x-ray equipment shall be adequately instructed in proper operating procedures for
such equipment. Diagnostic x-ray machines shall be operated only by a person who complies with applicable provisions of 410
IAC 5-11.

(r) In the vicinity of each x-ray control panel, a technique guide shall be provided for routine examinations performed
utilizing that system.

(s) Written safety procedures and rules shall be available to each individual operating x-ray equipment, including any
restrictions of operating technique required for the safe operation of the particular x-ray system. The operator shall be able to
demonstrate familiarity with these procedures.

(t) Except for patients who cannot be moved out of the room, only the staff and ancillary personnel required for the medical
procedure or training shall be in the room during the radiographic exposure. In addition to the patient being examined, others
will be protected in the following manner:

(1) All individuals shall be positioned such that no part of the body will be struck by the useful beam unless protected by

five-tenths (0.5) mm lead equivalent.

(2) Staff and ancillary personnel shall be protected from direct scattered radiation by protective aprons or whole body

protective barriers of not less than twenty-five hundredths (0.25) mm lead equivalent.

(3) Patients who cannot be removed from the room shall be protected from direct scattered radiation by whole body

protective barriers of twenty-five hundredths (0.25) mm lead equivalent or shall be positioned so that portion of the body

nearest to the tube head is at least two (2) meters from both the tube head and the nearest edge of the image receptor.

(u) Gonadal shielding of not less than twenty-five hundredths (0.25) mm lead equivalent shall be used for patients who have
not passed the reproductive age during radiographic procedures in which the gonads are in the useful beam, except for casesin
which this would interfere with the diagnostic procedure.

(v) Individuals shall not be exposed to the useful beam, except for healing arts purposes and such exposure has been
authorized by a practitioner of the healing arts. This subsection specificaly prohibits deliberate exposure for training,
demonstration, or other nonhealing arts purposes.

(w) The following apply when a patient or film must be provided with auxiliary support during a radiation exposure:

(1) Mechanical holding devices shall be used when the technique permits. Written safety procedures established in



accordance with subsection (s) shall list individual projections where holding devices cannot be utilized.

(2) Written safety procedures established in accordance with subsection (s) shall indicate the requirements for selecting a

holder and the procedure the holder shall follow.

(3) The human holder shall be protected as required by subsection (t).

(4) No individual shall be used routinely to hold film or patients.

In those cases where the patient must hold the film, except during intraoral examinations, any portion of the body other than
the area of clinical interest struck by the useful beam shall be protected by not less than five-tenths (0.5) mm lead equivalent
material.

(x) Procedures and auxiliary equipment designed to minimize patient and personnel exposure commensurate with the
needed diagnostic information shall be utilized.

(y) Exposure of a personnel monitoring device to deceptively indicate a dose delivered to an individual is prohibited.

(2) Any registrant proposing to conduct a healing arts screening program shall not initiate such a program without prior
approval of the commissioner. When requesting such approval, that person shall submit all department required information.
If any submitted information becomes invalid or outdated, the commissioner shall be immediately notified.

(aa) The registrant shall maintain the following information for each x-ray system for inspection by the commissioner:

(1) Maximum rating of technique factors.

(2) Model and serial numbers of al certified components.

(3) Aluminum equivalent filtration of the useful beam, including any routine variation.

(4) Records of surveys, calibrations, maintenance, and modifications performed on the x-ray systems for the following

periods:

(A) For hospitals, medical facilities, and chiropractic facilities, twenty-four (24) months.
(B) For podiatric and veterinary facilities, forty-eight (48) months.
(C) For dental facilities, seventy-two (72) months.

(5) After the effective date of this rule, a scaled drawing of the room in which a stationary x-ray system is located, which

indicates the use of areas adjacent to the room, and an estimation of the extent of occupancy by an individua in such areas.

In addition, the drawing shall indicate either of the following:

(A) The results of a survey for radiation levels present at the operator's position and at pertinent points outside the room
at specified test conditions.

(B) The type and thickness of materials or the lead equivalency of each wall, window, door, ceiling, and floor in the
room.

(6) A copy of al correspondence with the commissioner regarding each x-ray machine, including a copy of all facility

evaluation reports issued in compliance with this section.

(bb) Floor plans and equipment arrangements for all new diagnostic x-ray installations, or modifications of such
installations, shall be evaluated with regard to shielding requirements prior to construction. A safety survey shall be performed
prior to first use. Both evaluations shall be performed by a diagnostic imaging physicist or a health physicist approved by the
department.

(cc) Floor plans and equipment arrangements for all new therapeutic x-ray installations, or modifications of such
installations, shall be evaluated with regard to shielding requirements prior to construction. A safety survey shall be performed
prior to first use. Both evaluations shall be performed by a radiation oncology physicist or a health physicist approved by the
department.

(dd) A report of each plan review and safety survey conducted in compliance with subsection (bb) or (cc) shall be submitted
to the registrant and the commissioner within twenty (20) working days of completing the plan review, and the registrant shall
keep a copy of thereport in itsfilesfor at least as long as the registrant uses that x-ray facility.

4101AC 5-6.1-119 Diagnostic x-ray systems

Sec. 119. (a) Podiatric and veterinary x-ray facilities shall be evaluated at least once each twenty-four (24) months by a
diagnostic imaging physicist or x-ray machine inspector approved by the department. Dental x-ray facilities shall be evaluated
at least once each thirty-six (36) months by a diagnostic imaging physicist or x-ray machine inspector approved by the
department. Mammography facilities shall be evaluated at least once each twelve (12) months by a diagnostic imaging
physicist approved by the department. All other diagnostic x-ray systems shall be evaluated at least once each twelve (12)
months by a diagnostic imaging physicist or x-ray machine inspector approved by the department. Those x-ray facilities which
have been evaluated within sixty (60) days after the end of the interval established in this section will be considered to be in
compliance with this section as long as the evaluation occurs in the same calendar year as the date on which reevaluation is
required. All diagnostic x-ray systems shall comply with this section.



(b) The x-ray control panel containing the main power switch shall bear the warning statement, legible and accessible to
view, "WARNING: This x-ray system may be dangerous to patient and operator unless safe exposure factors and operating
instructions are observed.”.

(c) For battery-powered generators, visual means shall be provided on the x-ray control panel to indicate whether the battery
is charged adequately for proper operation.

(d) Leakage radiation from the diagnostic source assembly measured at a distance of one (1) meter in any direction from the
source shall not exceed one hundred (100) mR in one (1) hour when the x-ray tube is operated at its |eakage technique factors.
Compliance shall be determined by measurements averaged over an area of one hundred (100) square cm with no linear
dimension greater than twenty (20) cm.

(e) Radiation emitted by a component other than the diagnostic source assembly shall not exceed two (2) mR in one (1) hour
a five (5) cm from any accessible surface of the component when it is operated in an assembled x-ray system under any
condition for which it was designed. Compliance shall be determined by measurements averaged over an area of one hundred
(100) sguare cm with no linear dimension greater than twenty (20) cm.

(f) The half-value layer of the useful beam for a given x-ray tube voltage shall be no less than the values shown as follows:

TABLE|

Design Measured Half-Vaue Layer
Operating Range | Voltage Aluminum Equivalent
Below 50 kVp 30kVp 0.3 mm

40 kVp 0.4 mm

49 kVp 0.5 mm
50to 70 kVp 50 kVp 1.2 mm

60 kVp 1.3 mm

70kVp 1.5 mm

71 kVp 2.1 mm

80 kVp 2.3 mm

90 kVp 2.5 mm

100 kVp 2.7 mm

110 kVp 3.0 mm

120 kVp 3.2mm

130 kVp 3.5mm

140 kVp 3.8 mm

150 kVp 4.1 mm

For akVp not listed in Table 1, linear interpolation shall be utilized to determine the minimum acceptable half-value layer. For
capacitor energy storage x-ray systems, compliance shall be determined with the maximum charge per exposure assumed to be
the kVp. The required minimum aluminum equivalent filtration shall include the filtration contributed by all materials which
are always present between the source and the patient. The requirements of this subsection will be considered to have been met
if it can be demonstrated that the aluminum equivalent of the total filtration in the primary beam is not less than that shown as
follows:

TABLE I
Operating Voltage Total Filtration
Aluminum Equivalent
Below 50 kVp 0.5 mm
50to 70 kVp 1.5 mm
Above 70 kVp 2.5 mm

In addition, there must be compliance with the following:
(1) Beryllium window tubes shall have a minimum of five-tenths (0.5) mm aluminum equivalent filtration permanently
installed in the useful beam.
(2) For capacitor energy storage equipment, compliance with this subsection shall be determined with the maximum
quantity of charge per exposure.
(3) For x-ray systems which have variable kVp and variable filtration for the useful beam, a device shall link the kVp
selector with the filters and shall prevent an exposure unless the minimum filtration required by this subsection is in the
useful beam for the kVp which has been selected.
(9) Where two (2) or more radiographic tubes are controlled by one (1) exposure switch, the tube or tubes which have been



selected shall be clearly indicated prior to initiation of the exposure. This indication shall be both on the x-ray control and at or
near the tube housing assembly which has been selected.

(h) The tube housing assembly supports shall be adjusted such that the tube housing assembly will remain stable during an
exposure unless the tube housing movement is a designed function of the x-ray system.

(i) The technique factors to be used during an exposure shall be indicated before the exposure begins. If automatic exposure
controls are used, the technique factors which are set prior to the exposure shall be indicated. For equipment having fixed
technique factors, the requirement in this subsection may be met by placing permanent markings on such egquipment. However,
the markings shall be visible from the operator's position except in the case of spot films made by the fluoroscopist.

410 1AC 5-6.1-120 Fluor oscopic x-ray systems

Sec. 120. (a) Fluoroscopic x-ray systems shall be evaluated at least once each twelve (12) months by a diagnostic imaging
physicist or x-ray machine inspector approved by the department and shall comply with applicable sections of this rule.
Radiation therapy simulation systems are exempt from compliance with subsections (c) through (€), (g) through (1), and (p) if
the following are met:

(1) Such systems are designed and used in such a manner that no individual other than the patient is in the x-ray room

when the system is producing x-rays.

(2) Systems which do not comply with subsection (p) are provided with a means of indicating the cumulative time that an

individual patient has been exposed to x-rays. In such cases, procedures shall require that the timer be reset between

examinations.

(b) The fluoroscopic imaging assembly shall be provided with a primary protective barrier which intercepts the entire cross
section of the useful beam at any SID. An x-ray tube used for fluoroscopy shall not produce x-rays unless the primary
protective barrier isin position to intercept the entire useful beam.

(c) Means shall be provided for stepless adjustment of the field size. In addition, the following requirements must be met:

(1) The minimum field size at the greatest SID shall be no greater than five (5) cm by five (5) cm.

(2) For equipment manufactured after February 25, 1978, when the angle between the image receptor and the beam axis of

the x-ray beam is variable, means shall be provided to indicate when the axis of the x-ray beam is perpendicular to the plane

of the image receptor.
Compliance with this subsection shall be determined with the beam axis indicated to be perpendicular to the plane of the
image receptor.

(d) For image-intensified fluoroscopic equipment, neither the length nor the width of the x-ray field in the plane of the
image receptor shall exceed that of the visible area of the image receptor by more than three percent (3%) of the SID. The sum
of the excess length and the excess width shall be no greater than four percent (4%) of the SID. In addition, the following
reguirements must be met:

(1) Means shall be provided to permit further limitation of the field. Beam-limiting devices manufactured after May 22,

1979, and incorporated in equipment with a variable SID or a visible area of greater than three hundred (300) square cm

shall be provided with means for stepless adjustment of the x-ray field.

(2) All equipment with a fixed SID and a visible area of three hundred (300) square cm or less shall be provided with either

stepless adjustment of the x-ray field or with means to further limit the x-ray field size at the plane of the image receptor to

one hundred twenty-five (125) square cm or less. Stepless adjustment shall, at the greatest SID, provide continuous field
sizes from the maximum obtainable to afield size of five (5) cm by five (5) cm or less.

(3) For equipment manufactured after February 25, 1978, when the angle between the image receptor and beam axis is

variable, means shall be provided to indicate when the axis of the x-ray beam is perpendicular to the plane of the image

receptor.

(4) Compliance with this subsection shall be determined with the beam axis indicated to be perpendicular to the plane of the

image receptor. For rectangular x-ray fields used with circular image reception, the error in alignment shall be determined

along the length and width dimensions of the x-ray field which pass through the center of the visible area of the image
receptor.

(e) Spot film devices which are certified components shall comply with the following additional requirements:

(1) Means shall be provided between the source and the patient for adjustment of the field size in the plane of the film to the

size of that portion of the film which has been selected on the spot film selector. Such adjustment shall be automatically

accomplished except when the field size in the plane of the film is smaller than that of the selected portion of the film. For
spot film devices manufactured after June 21, 1979, if the field size is less than the size of the selected portion of the film,
the means for adjustment of the field size shall be only at the operator's option.

(2) It shall be possible to adjust the field size in the plane of the film to a size smaller than the selected portion of the film.



The minimum field size at the greatest SID shall be no greater than five (5) cm by five (5) cm.

(3) The center of the x-ray field in the plane of the film shall be aligned with the center of the selected portion of the film to

within two percent (2%) of the SID.

(4) For spot film devices manufactured after February 25, 1978, if the angle between the plane of the image receptor and

beam axis is variable, means shall be provided to indicate when the axis of the x-ray beam is perpendicular to the plane of

the image receptor, and compliance shall be determined with the beam axis indicated to be perpendicular to the plane of the
image receptor.

(f) X-ray production in the fluoroscopic mode shall be controlled by a dead-man switch. When recording serial fluoroscopic
images, the fluoroscopist shall be able to terminate the x-ray exposure at any time, but means may be provided to permit
completion of any single exposure of the series in process.

(g) The exposure measured at the point where the center of the useful beam enters the patient and at a kVp typica of
clinical use of the x-ray system shall not exceed ten (10) roentgens per minute, except during recording of fluoroscopic images
or when provided with optional high-level control. Compliance shall be determined in accordance with subsection (j).

(h) When equipment is provided with a high-level control, it shall not be operable at any combination of tube voltage and
current which will result in an exposure rate in excess of five (5) roentgens per minute at the point where the center of the
useful beam enters the patient unless the high-level control is activated. The high-level control shall be operable only through a
dead-man switch. Additionally, a continuous signal audible to the fluoroscopist shall indicate when the high-level control is
being employed. Compliance shall be determined in accordance with subsection (j).

(i) Certified systems which do not incorporate an automatic exposure control shall not be operable at any combination of
tube voltage and current which will result in an exposure rate in excess of five (5) roentgens per minute, at the point where the
center of beam enters the patient except during recording of fluoroscopic images or when the equipment is provided with an
optional high-level control. Compliance shall be determined in accordance with subsection (j).

(j) Compliance with subsections (g) through (i) shall be determined as follows:

(1) Movable grids and compression devices shall be removed from the useful beam during the measurement.

(2) If the source is below the table, the exposure rate shall be measured one (1) cm above the table top or cradle.

(3) If the source is above the table, the exposure rate shall be measured at thirty (30) cm above the table top with the end of

the beam-limiting device or spacer positioned as closely as possible to the point of measurement.

(4) For C-arm type fluoroscopes, the exposure rate shall be measured thirty (30) cm from the input surface of the

fluoroscopic imaging assembly.

(k) Periodic measurement of entrance exposure rate shall be performed in accordance with the following:

(1) Such measurements shall be made annually or after any maintenance of the system which might affect the exposure rate.

(2) Such measurements shall be made under conditions that satisfy the requirements of subsection (j).

(3) The kVp shall be the kVp typical of clinical use of the x-ray system.

(4) An x-ray system that incorporates automatic exposure control shall have sufficient material placed in the useful beam to

produce a milliamperage typical of the use of the x-ray system.

(5) An x-ray system that does not incorporate an automatic exposure control shall utilize a milliamperage typical of the

clinical use of the x-ray system.

(6) Results of such measurements shall be posted where any fluoroscopist has ready access to such results, and in the record

required by section 118(aa)(5) of this rule. Such measurements shall be stated in roentgens per minute, and shall include the

technique factors used in determining such results. The name of the person who performed the measurements and the date
the measurements were performed shall be included with the results.

(1) The exposure rate due to transmission through the primary protective barrier with the attenuation block in the useful
beam, combined with radiation from the image intensifier, if provided, shall not exceed two (2) mR per hour at ten (10) cm
from any accessible surface of the fluoroscopic imaging assembly beyond the plane of the image receptor for each roentgen per
minute of entrance exposure rate. The exposure rate shall be determined by measurements averaged over an area of one
hundred (100) square cm with no linear dimension greater than twenty (20) cm. During such measurements, movable grids
and compression devices shall be removed from the useful beam, and the attenuation block shall be positioned in the useful
beam between the input surface of the fluoroscopic imaging assembly and a point ten (10) cm from the point of measurement
of the entrance exposure rate. Exceptions to the measurement shall be as follows:

(1) If the source is below the table top, the measurement shall be made with the input surface of the fluoroscopic imaging

assembly positioned thirty (30) cm above the table top.

(2) If the source is above the table top and the SID is variable, the measurement shall be made with the end of the beam-

limiting device or spacer as close to the table top as possible, but no closer than thirty (30) cm.

(m) During fluoroscopy and cinefluorography, kV and mA shall be continuously indicated.



(n) The SSD shall be no less than:

(2) thirty-eight (38) cm on stationary fluoroscopes installed after June 25, 1978;

(2) thirty-five and five-tenths (35.5) cm on stationary fluoroscopes which were in operation prior to June 25, 1978;

(3) thirty (30) cm on all mobile fluoroscopes; or

(4) twenty (20) cm for image intensified fluoroscopes used in specific surgical applications.

(o) For image intensified fluoroscopes used in specific surgical applications, written safety procedures must be provided
which state precautionary measures to be adhered to during use of such equipment.

(p) Means shall be provided to preset the cumulative ontime of the fluoroscopic x-ray tube. The maximum cumulative time
of the timing device shall not exceed five (5) minutes without resetting. A signal audible to the fluoroscopist shall indicate the
completion of any preset cumulative ontime. Such signal shall continue to sound while x-rays are produced until the timing
deviceisreset.

(q) Mobile fluoroscopes shall provide intensified imaging.

(r) Scattered radiation shall be controlled in accordance with the following:

(1) Fluoroscopic table designs, when combined with procedures utilized, shall be such that no unprotected part of any staff

or ancillary individual's body shall be exposed to unattenuated scattered radiation which originates from under the table.

The attenuation required shall be no less than twenty-five hundredths (0.25) mm lead equivalent.

(2) Equipment configuration, when combined with procedures, shall be such that no portion of any staff or ancillary

individual's body, except the extremities, shall be exposed to the unattenuated scattered radiation emanating from above the

table top, unless that individual:
(A) is at least one hundred twenty (120) cm from the center of the useful beam; or
(B) the radiation has passed through not less than twenty-five hundredths (0.25) mm lead equivalent material, including,
but not limited to, drapes, Bucky-slot cover panel, or self-supporting curtains, in addition to any lead equivalency
provided by the protective apron referred to in section 118(t)(2) of thisrule.

(3) The commissioner may grant an exemption to subdivision (2) where a sterile field will not permit the use of the normal

protective barriers. Where the use of prefitted sterilized covers for protective barriersis practical, the commissioner shall not

permit such exemption.

410 1AC 5-6.1-121 General purpose radiographic systems
Sec. 121. (a) All genera purpose radiographic systems, except extraoral dental x-ray systems, shall be evaluated at least
each twelve (12) months by a diagnostic imaging physicist or x-ray machine inspector approved by the department. Extraoral
dental x-ray systems must be evaluated at intervals not to exceed thirty-six (36) months by a diagnostic imaging physicist or x-
ray machine inspector approved by the department. General purpose radiographic systems shall comply with all applicable
portions of this section.
(b) The useful beam shall be limited to the area of clinical interest.
(c) General purpose stationary x-ray systems and mobile x-ray systems shall comply with the following requirements:
(1) There shall be ameans for stepless adjustment of the field size.
(2) A method shall be provided for visually defining the perimeter of the x-ray field. The total misalignment of the edges of
the visually defined field with the respective edges of the x-ray field along either the length or width of the visually defined
field shall not exceed two percent (2%) of the distance from the source to the center of the visually defined field when the
surface upon which it appearsis perpendicular to the axis of the x-ray beam.
(3) The commissioner may grant an exemption to subdivisions (1) and (2) for noncertified x-ray systems, provided the
registrant applies for such an exemption in writing. An application for such exemption shall demonstrate that it is
impractical to comply with subdivisions (1) and (2) and that the protection afforded through compliance with subdivisions
(1) and (2) will be assured through alternate methods.
(4) Any light localizer used to define the x-ray field shall provide an average illumination of not less than ten (10) foot-
candles at one hundred (100) cm or at the maximum SID, whichever is less.
(d) Stationary general purpose x-ray systems shall also comply with the following requirements:
(1) A method shall be provided to indicate when the axis of the x-ray beam is perpendicular to the plane of the image
receptor:
(A) to adign the center of the x-ray field with respect to the center of the image receptor to within two percent (2%) of the
SID;
(B) to indicate the SID to within two percent (2%).
(2) The beam-limiting device shall indicate numericaly the field size in the plane of the image receptor to which it is
adjusted.



(3) Thefield size dimension and SID shall be indicated, in inches or cm, and shall be such that aperture adjustments result
in x-ray field dimensions in the plane of the image receptor which correspond to those indicated by the beam-limiting
device to within two percent (2%) of the SID when the beam axis is perpendicular to the plane of the image receptor.

(e) Radiographic equipment having only one (1) image receptor size at a fixed SID shall be provided with means to limit
the field at the plane of the image receptor to dimensions no greater than those of the image receptor. Additionally, such
equipment shall be provided with a means to align the center of the x-ray field with the center of the image receptor to within
two percent (2%) of the SID or shall be provided with means to both size and align the x-ray field such that the x-ray field at
the plane of the image receptor does not extend beyond any edge of the image receptor.

(f) A timer shall be provided to terminate the exposure at:

(1) apreset time interval;

(2) apreset product of current and time;

(3) apreset number of pulses; or

(4) a preset radiation exposure to the image receptor.

It shall not be possible to make an exposure when the timer is set to the zero (0) or off position, if either is provided.

(g) An x-ray control shall be incorporated into each x-ray system such that an exposure can be terminated at any time,
except for exposures of one-half (1/2) second duration or less, or during serial radiography when means are provided or permit
completion of any single exposure of a seriesin process. The x-ray control shall provide visual indication observable at or from
the operator's protected position whenever x-rays are produced. In addition, a signal audible to the operator shall indicate that
the exposure has terminated. X-ray controls shall be located as follows:

(1) Stationary x-ray systems shall have the x-ray control permanently mounted in a protected area so that the operator must

remain in that protected area during the entire exposure.

(2) Mabile and portable x-ray systems which are used for greater than one (1) week in the same location, such as a room or

asuite, shall comply with subdivision (1).

(3) Mohile and portable x-ray systems which are used for greater than one (1) hour and less than one (1) week at the same

location, such as a room or a suite, shall comply with subdivision (1) or be provided with a protective barrier six and five-

tenths (6.5) feet high placed at least six (6) feet from the tube housing assembly and at least six (6) feet from the patient.

(4) Mobile and portable x-ray systems which are used to make an exposure of a patient at the use location shall comply with

subdivision (3) or be provided with a method of x-ray control which will permit the operator to be at least twelve (12) feet

from the tube housing assembly during an exposure.

(h) The following apply when an automatic exposure control is provided:

(2) Indication shall be made on the x-ray control panel when the mode of operation is selected.

(2) If the x-ray tube voltage is fifty (50) kVp or greater, the exposure time for field emission equipment rated for pulsed

operation shall be no greater than the time interval equal to two (2) pulses.

(3) The exposure time for all equipment other than that specified in subdivision (2) shall be no greater than one-sixtieth

(1/60) second or the time interval required to deliver five (5) mAs, whichever is greater.

(4) Either the product of peak x-ray tube voltage, current, and exposure time shall be no more than sixty (60) kWs per

exposure or the product of x-ray tube current and exposure time shall be no more than six hundred (600) mAs per exposure,

except when the x-ray tube voltage is less than fifty (50) kVp, in which case the product of x-ray tube current and exposure
time shall be no more than two thousand (2,000) mAS per exposure.

(5) A visible signal shall indicate when an exposure has been terminated as required by subdivision (4). Manual resetting

shall be required before further automatically timed exposures can be made.

(i) With a timer setting of five-tenths (0.5) second or less, the average exposure time (Tayg) shall be no less than five (5)
times the maximum exposure period (Tma) Minus the minimum exposure period (Tmin). A minimum of four (4) timer tests
must be performed to determine Tayg, Tmax, @nd Tmin. This requirement is expressed mathematically as:

Tavg 35 (Tmax - Tmin)

() All mobile or portable radiographic systems shall be provided with means to limit the SSD to no less than thirty (30) cm.

(k) The coefficient of variation of exposure shall not exceed ten-hundredths (0.10) when all technique factors are held
constant. This requirement shall be deemed to have been met if, when four (4) exposures are made at identical technique
factors, the value of the average exposure (Eag) is no less than five (5) times the maximum exposure (Ems) minus the
minimum exposure (Emin). This requirement is expressed mathematically as:

Eavg 35 (Emax - Emin)

() For capacitor energy storage equipment in standby status, radiation emitted from the x-ray tube when the exposure

switch or timer is not activated shall not exceed two (2) mR per hour at five (5) cm from any accessible surface of the



diagnostic source assembly with the beam-limiting device fully open.
(m) General purpose x-ray systems incorporating one (1) or more certified components shall be required to comply with the
following additional requirements which relate to those certified components:
(1) When such equipment is operated on an adequate power supply as specified by the manufacturer in accordance with
applicable federal standards, the estimated coefficient of variation shall be no greater than five-hundredths (0.05) for any
specific combination of selected technique factors.
(2) When such equipment allows a choice of x-ray tube current settings and is operated on a power supply specified by the
manufacturer in accordance with applicable federal standards, for any tube potential (kVp) within forty percent (40%) to
one hundred percent (100%) of the maximum kVp rating, the absolute value of the difference between the ratio of average
exposure in MR to the indicated mAs obtained at any two (2) consecutive tube current settings, shall not differ by more than
ten-hundredths (0.10) of the absolute value of their sum. A minimum of four (4) measurements per tube current setting are
required to determine each average exposure. This requirement is expressed mathematically as:
|X1 - le £0.10 IXl + le
Where: Xjand Xz = Theratios of average exposure to mAs obtained at each of two (2) consecutive tube current settings
(3) Deviation of technique factors from indicated values shall not exceed ten percent (10%) or the limits specified for that
system by its manufacturer, whichever is greater.
(4) The following apply for general purpose stationary and mobile x-ray systems:
(A) There shall be means for stepless adjustment of the field size. The minimum field size at an SID of one hundred
(100) cm shall be no greater than five (5) cm by five (5) cm.
(B) When a light localizer is used to define the x-ray field, it shall provide an average illumination of not less than one
hundred sixty (160) lux or fifteen (15) foot-candles at one hundred (100) cm or at the maximum SID, whichever is less.
The average illumination shall be based upon measurements made in the approximate center of each quadrant of the
light field. Radiation therapy simulation systems manufactured on and after May 27, 1980, are exempt from compliance
with this clause.
(C) The edge of the light field at one hundred (100) cm or at the maximum SID, whichever is less, shall have a contrast
ratio, corrected for ambient lighting, of at least four (4) for beam-limiting devices used on stationary egquipment and a
contrast ratio of at least three (3) for beam-limiting devices used on mobile x-ray equipment. Compliance shall be
determined utilizing a measuring instrument aperture of one (1) mm diameter.
(5) Beam limitation for portable x-ray systems shall comply with subsection (d) and subdivision (4).
(6) Stationary general purpose x-ray systems equipped with a tube housing assembly, an x-ray control, and, if so equipped, a
table, al of which are certified in accordance with 21 CFR 1020.30(C), shall comply with the following:
(A) Means shall be provided for positive beam limitation which will, at the SID for which the device is designed, either
cause automatic adjustment of the x-ray field in the plane of the image receptor to the image receptor size within five (5)
seconds after insertion of the image receptor or, if adjustment is accomplished automatically in a time interval greater
than five (5) seconds or is manual, will prevent production of x-rays until such adjustment is completed. For the SID at
which the device is not intended to operate, the device shall prevent the production of x-rays.
(B) The field size in the plane of the image receptor, whether automatically or manually adjusted, shall be such that
neither the length nor the width of the x-ray field differs from that of the image receptor by greater than three percent
(3%) of the SID. The sum of the absolute values for the field size length and width differences shall be no more than four
percent (4%) of the SID when the beam axis is perpendicular to the plane of the image receptor.
(C) The radiographic system shall be capable of operation, at the discretion of the operator, so that the field size at the
image receptor can be adjusted to a size smaller than the image receptor. The minimum field size at a distance of one
hundred (100) cm shall be no greater than five (5) cm by five (5) cm. Return to positive beam limitation as specified in
clauses (A) and (B) shall occur upon a change in image receptor.
(D) Positive beam limitation may be bypassed:
(i) when radiography is conducted without use of the cassette tray or permanently mounted vertical cassette holder;
(i) or when either the beam axis or table angulation is not within ten (10) degrees of horizontal or vertical during any
part of the exposure; or
(iii) during stereoscopic radiography.
If abypass modeis provided, return to positive beam limitation shall be automatic.
(E) Capahility may be provided to override positive beam limitation in the event of system failure or when it is necessary
to perform special procedures which cannot be performed in the positive mode. However, if such capability is provided, it
shall be necessary to use a key to override the positive mode and it shall be impossible to remove the key while the



positive mode is overridden.
(n) Except for dental panoramic systems, termination of exposure shall cause automatic resetting of the timer to its initial
setting or to the zero (0) position.

410 1AC 5-6.1-122 Special purpose x-ray systems

Sec. 122. (a) In addition to compliance with sections 118, 119, and 121 of this rule, special purpose x-ray systems and
associated facilities shall comply with this section. Special purpose x-ray facilities must be evaluated at intervals not to exceed
twelve (12) months by a diagnostic imaging physicist or x-ray machine inspector approved by the department.

(b) Means shall be provided to limit the x-ray field in the plane of the image receptor so that such field does not exceed each
dimension of the image receptor by more than two percent (2%) of the SID when the axis of the x-ray beam is perpendicular to
the plane of the image receptor.

(c) Means shall be provided to align the center of the x-ray field with the center of the image receptor to within two percent
(2%) of the SID, or means shall be provided to both size and align the x-ray field such that the x-ray field at the plane of the
image receptor does not extend beyond any edge of the image receptor. This subsection may be met if the system complies with
section 121(c) of this rule. This subsection may also be met if means for alignment are provided, with either of the following:

(1) An assortment of removable, fixed-aperture, beam-limiting devices sufficient to meet the requirement for each

combination of image receptor size and SID for which the system is designed, with each such device having clear and

permanent markings to indicate the image receptor size and SID for which it is designed.

(2) A beam-limiting device having multiple fixed apertures sufficient to meet the requirement for each combination of

image receptor size and SID for which the system is designed. Permanent, clearly legible markings shall indicate the image

receptor size and SID for which each aperture is designed and shall indicate which aperture isin position for use.

410 1AC 5-6.1-123 Intraoral dental radiographic systems

Sec. 123. (a) In addition to compliance with sections 118 and 119 of this rule, intraoral dental x-ray equipment and
associated facilities shall comply with this section. Extraoral dental radiographic systems are exempt from this section, but
must comply with section 121 of thisrule. Intraoral dental x-ray facilities must be evaluated at intervals not to exceed thirty-six
(36) months by a diagnostic imaging physicist or x-ray machine inspector approved by the department.

(b) X-ray systems designed for use with an intraoral image receptor shall be provided with means to limit the SSD to no less
than eighteen (18) cm if the system is capable of operation above fifty (50) kVp or no less than ten (10) cm, if the system is not
capable of operation above fifty (50) kVp.

(c) Radiographic systems designed for use with an intraoral image receptor shall be provided with means to limit the x-ray
beam such that:

(2) if the minimum SSD is eighteen (18) cm or more, the x-ray field, at the minimum SSD, shall be containable in a circle

of diameter seven (7) cm or less; or

(2) if the minimum SSD is less than eighteen (18) cm, the x-ray field, at the minimum SSD, shall be containable in a circle

of diameter six (6) cm or less.

(d) Means shall be provided to terminate exposure at:

(1) apreset time interval;

(2) apreset product of current and time;

(3) a preset number of pulses; or

(4) a preset radiation exposure to the image receptor.

It shall not be possible to make an exposure when the timer is set to the zero (0) or off position if either is provided. With a
timer setting of five-tenths (0.5) seconds or less, the average exposure period (Tag) shall be no less than five (5) times the
maximum exposure period (Tma) Minus the minimum exposure period (Tmin) When four (4) timer tests are performed. This
requirement is expressed mathematically as:

Tavg 35 (Tmax - Tmin)

(e) An x-ray control shall be incorporated into each x-ray system such that an exposure can be terminated by the operator at
any time, except for exposures of one-half (1/2) second or less. The x-ray control shall provide visual indication observable at
or from the operator's protected position whenever x-rays are produced. In addition, a signal audible to the operator shall
indicate that the exposure has terminated. X-ray controls shall be located as follows:

(1) Stationary x-ray systems installed after June 25, 1978, shall have the x-ray control permanently mounted in a protected

area so that the operator must remain in that protected area during the entire exposure.

(2) Mabile and portable x-ray systems which are used for greater than one (1) week in the same location, such as a room or



suite, shall comply with subdivision (1).

(3) Mohile and portable x-ray systems which are used for greater than one (1) hour and less than one (1) week at the same

location, such as a room or a suite, shall comply with subdivision (1) or be provided with a protective barrier six and five-

tenths (6.5) feet high placed at least six (6) feet from the tube housing assembly and at least six (6) feet from the patient.

(4) Mobile and portable x-ray systems which are used to make an exposure of a patient at the use location shall comply with

subdivision (3) or be provided with a method of x-ray control which will permit the operator to be at least twelve (12) feet

from the tube housing assembly during an exposure.

(f) The coefficient of variation of exposure shall not exceed ten-hundredths (0.10) when all technique factors are held
constant. This requirement shall be deemed to have been met if, when four (4) exposures are made at identical technique
factors, the value of the average exposure (Eag) is no less than five (5) times the maximum exposure (Ems) minus the
minimum exposure (Emin). This requirement is expressed mathematically as:

Eavg 35 (Emax - Emin)

(g) Patient and film holding devices shall be used when the techniques permit.

(h) The tube housing and the position indicating device shall not be hand held during an exposure.

(i) The x-ray system shall be operated in such a manner that the useful beam at the patient's skin complies with subsection
(©).

(j) Dental fluoroscopy shall be conducted only with image intensification.

(k) Diagnostic x-ray systems incorporating one (1) or more certified components shall be required to comply with the
following additional requirements which relate to those certified components:

(1) When such equipment is operated on an adequate power supply as specified by the manufacturer in accordance with

applicable federal standards, the coefficient of variation of exposure shall be no greater than five-hundredths (0.05) for any

specific combination of selected technique factors.

(2) When such equipment allows a choice of x-ray tube current settings and is operated on a power supply specified by the

manufacturer in accordance with applicable federal standards, for any tube potential (kVp) within forty percent (40%) to

one hundred percent (100%) of the maximum kVp rating, the absolute value of the difference between the ratio of average
exposure in MR to the indicated mAs obtained at any two (2) consecutive tube current settings, shall not differ by more than
ten-hundredths (0.10) of the absolute value of their sum. A minimum of four (4) measurements per tube current setting are
required to determine each average exposure. This requirement is expressed mathematically as:
|X1 - le £0.10 IXl + le
Where: Xjand Xz = Theratios of average exposure to mAs obtained at each of two (2) consecutive tube current settings

(3) Deviation of technique factors from indicated values shall not exceed the limits specified for that system by its

manufacturer.

(4) Termination of exposure shall cause automatic resetting of the timer to itsinitial setting or to the zero (0) position.

(5) All dental x-ray systems manufactured on or after December 1, 1980, shall have a half-value layer of not less than one

and five-tenths (1.5) mm aluminum equivalent. Systems operating above seventy (70) kVp are subject to the filtration

requirements of section 119(f) of thisrule.

410 1AC 5-6.1-124 Therapeutic x-ray systems oper ating at lessthan one MeV
Sec. 124. (a) This section and 410 IAC 5-9, excluding 410 IAC 5-9-8(a), 410 IAC 5-9-10(a), 410 IAC 5-9-10(c), and 410
IAC 5-9-10(d), shall apply to medical facilities using therapeutic x-ray systems capable of operating at less than one (1) MeV.
(b) When the tube is operated at its |eakage technique factors, |eakage radiation shall not exceed the following:
(1) For contact therapy systems, one hundred (100) mR per hour at five (5) cm from the surface of the tube housing
assembly.
(2) For systems capable of operating from zero (0) to one hundred fifty (150) kVp which are manufactured prior to June 25,
1978, one (1) roentgen per hour at one (1) meter from the source.
(3) For systems capable of operating from zero (0) to one hundred fifty (150) kV p which were manufactured on or after June
25, 1978, one hundred (100) mR per hour at one (1) meter from the source.
(4) For systems capable of operating from greater than one hundred fifty (150) to five hundred (500) kVp, one (1) roentgen
per hour at one (1) meter from the source.
(5) For systems capable of operating in excess of five hundred (500) kVp, ho more than one-tenth of one percent (0.1%) of
the useful beam at one (1) meter from the source.
(c) Permanent fixed diaphragms or cones used for limiting the useful beam shall provide the same or a higher degree of
protection as required for the tube housing assembly.



(d) Removable beam-limiting devices shall, for the portion of the useful beam to be blocked by these devices, transmit not
more than one percent (1%) of the original x-ray beam at the maximum kilovoltage and maximum treatment filter. This
requirement does not apply to auxiliary blocks or materials placed in the useful beam to shape the useful beam to the patient.

(e) Adjustable beam-limiting devices installed after June 25, 1978, shall comply with subsection (d). Adjustable beam-
limiting devices installed before June 25, 1978, shall, for the portion of the x-ray beam to be blocked by such devices, transmit
no more than five percent (5%) of the useful beam at the maximum kilovoltage and maximum treatment filter.

(f) The filter system shall be such that filters cannot be accidentally displaced from the useful beam at any possible tube
orientation. Each filter shall be marked to identify its thickness and material of which it is constructed. For wedge filters, the
wedge angle shall appear on the wedge or wedge tray. The radiation at five (5) cm from the filter insertion slot opening shall
not exceed thirty (30) roentgens per hour at any operating condition.

(9) The tube housing assembly shall be capable of immobilization for stationary treatment. It shall be marked so that it is
possible to determine the location of the focal spot to within five (5) mm. The marking shall be readily accessible for use
during calibration procedures.

(h) Contact therapy system tube housing assemblies shall have a removable shield of at least five-tenths (0.5) mm lead
equivalency at one hundred (100) kVp which can be positioned over the entire useful beam exit port during periods when the
beam isnot in use.

(i) Therapeutic x-ray systems capable of operating at greater than one hundred fifty (150) kVp, which were manufactured
after June 25, 1978, shall be provided with a beam monitor system having the following capabilities:

(1) The system shall have the radiation detector of the monitoring system interlocked to prevent incorrect positioning.

(2) The system shall not allow irradiation until avalue for exposure has been selected at the x-ray control panel.

(3) The system shall independently terminate irradiation when the selected exposure has been reached.

(4) The system shall be so designed that the dose administered to a patient prior to any system malfunction or power failure

can be accurately determined.

(5) The system shall have a display at the x-ray control panel from which the dose at a reference point in the soft tissue can

be calculated. This display must be intentionally reset to the zero (0) position.

(6) The system shall have a display at the x-ray control panel which does not have scale multiplying factors and utilizes a

design such that increasing dose is displayed by increasing numbers.

()) A timer shall be provided with a display at the x-ray control panel. The timer shall have a preset time selector and an
elapsed time indicator. The timer shall be a cumulative timer which activates with the production of radiation and retains its
readings after irradiation is interrupted or terminated. After irradiation is terminated and before irradiation can be reinitiated,
it shall be necessary to reset the elapsed time indicator to the zero (0) position. The timer shall terminate irradiation when a
preselected time has elapsed if any dose monitoring system present has not previously terminated irradiation. The timer shall
permit accurate presetting and determination of exposure times as short as one (1) second. The timer shall not permit an
exposure if set at the zero (0) position. When irradiation is controlled by a shutter mechanism, the timer shall not activate until
the shutter is opened.

(k) The x-ray control panel shall be fitted with a device to terminate exposure at any time. In addition to displays required
by other provisions of this section, the x-ray control panel shall indicate the following:

(1) When electrical power is available at the x-ray control panel.

(2) If activation of the x-ray tubeis possible.

(3) When x-rays are being produced.

(4) kV and x-ray tube current.

For x-ray equipment manufactured after June 25, 1978, the x-ray control panel shall display specific filtersin the beam.

(1) When an x-ray control panel may energize more than one (1) x-ray tube, it shall be possible to activate only one (1) x-ray
tube at atime. The x-ray control panel shall identify which x-ray tube is energized, and the tube housing assembly shall also
indicate when that tube is energized.

(m) There shall be means of determining the SSD to within one (1) cm.

(n) Unless it is possible to bring the x-ray output to the prescribed exposure parameters within five (5) seconds, the beam
shall be automatically attenuated by a shutter having a lead equivalency not less than that of the tube housing assembly. After
the system is at operating parameters, the shutter shall be controlled electrically by the operator from the x-ray control panel.
The x-ray control panel shall indicate the shutter position.

(o) Each x-ray system equipped with a beryllium or other low filtration window shall be clearly labeled as such upon the
tube housing assembly and at the x-ray control panel.

(p) Facilities which will house therapeutic x-ray systems capable of operating at fifty (50) kVp or more shall comply with
the following:



(1) Provision shall be made for verbal communication between the patient and the operator at the x-ray control panel.
However, where treatment requirements or excessive noise levels make verbal communication impractical, other effective
methods of communication shall be utilized.

(2) Windows, mirrors, closed circuit television, or an equivalent system shall be provided to permit continuous observation

of the patient during irradiation and shall be so located that the operator can observe the patient from the x-ray control

panel.

(3) When the primary viewing system is electronic, an alternate viewing system shall be available for use in the event of

failure of the primary viewing system. The alternate viewing system may also be electronic. In the event of failure of both

viewing systems, the therapeutic x-ray system shall not be used to irradiate patients until one (1) of the viewing systems is
again fully operational.

(q) Facilities which will house therapeutic x-ray systems capable of operating at one hundred fifty (150) kVp or more shall
comply with subsection (o) and the following:

(1) All protective barriers shall be fixed, except for entrance doors or beam interceptors.

(2) The x-ray control panel shall be located outside the treatment room.

(3) Interlocks shall be provided such that all treatment room entrances must be closed before treatment can be initiated or

continued. If the radiation beam is interrupted by any door opening, it shall not be possible to continue irradiation without

closing all entrance doors and manually reinitiating irradiation at the x-ray control panel.

(4) When any door referred to in subdivision (3) is opened while the x-ray tube is activated, the exposure one (1) meter from

the source shall be reduced to less than one hundred (100) mR per hour.

() Registrants shall have all new therapeutic x-ray facilities, and existing facilities not previoudy surveyed, surveyed by a
radiation oncology physicist approved by the department. Such surveys shall also be performed after any change in the facility
or equipment which might cause a significant increase in radiation hazard. The survey shall be done before the therapeutic x-
ray system is used for therapeutic purposes, and an evaluation report, including all violations of this rule on a form acceptable
to the commissioner, must be completed by the radiation oncology physicist and a copy forwarded to the registrant and to the
commissioner within thirty (30) days of receipt of the completion of the survey. The survey and report shall indicate all
locations where the dose equivalent rate exceeds the limits specified in thisrule.

(s) The registrant shall establish procedures to check all timer calculations by an independent method or by a second
individual before administering thirty percent (30%) of the prescribed total dose, to assure that the given dose agrees with the
manual or computer generated dose calculation, and with the written order of a practitioner of the healing arts. Additionally,
the registrant shall verify that the correct beam filtration and cone factors are used and documented.

(t) Cdlibration of therapeutic x-ray systems subject to this section shall be performed before the system is first used for
irradiation of an individual and thereafter at time intervals not to exceed twelve (12) months. Calibrations shall be also be
performed after any change which might significantly alter the beam energy, spatial distribution, or other output characteristics
of the therapy beam. Calibration shall be performed by a radiation oncology physicist approved by the department, who is
physically present at the facility. Radiation measurements conducted during calibrations required by this subsection shall be
performed using a dosimetry system which complies with the following:

(1) The dosimetry system shall have an air-kerma or exposure calibration factor traceable to the National Institute for

Standards and Technology.

(2) The dosimetry system shall have been calibrated within the previous two (2) years and after any servicing that may have

affected its calibration. The system shall have been calibrated in such a fashion that an uncertainty can be stated for the

radiation output measured by the system. The dosimetry system shall have had constancy checks performed on the system as
specified by a radiation oncology physicist. Calibration shall be in sufficient detail that the dose at a reference point in soft

tissue may be calculated with a maximum uncertainty of five percent (5%).

(3) Calibration of each therapy beam shall include, but not be limited to, the output, half-value layer, and cone factors.

Records of calibration measurements and dosimetry system calibrations conducted in accordance with this subsection shall

be maintained by the registrant for at |east five (5) years after completion of such calibration.

(u) An independent check of the output of a therapeutic x-ray system shall be performed annually. The check shall be
performed by either of the following:

(1) A radiation oncology physicist approved by the department, other than the one who performed the annual output

calibration, using a dosimetry system other than the one that was used during said annual calibration. The dosimetry system

must also comply with subsection (t).

(2) A thermoluminescence dosimetry service capable of measuring doses with an accuracy of five percent (5%) or less.

(v) Output spot checks shall be performed on therapeutic x-ray systems during spot checks conducted in accordance with
subsection (t), and thereafter at intervals not to exceed one (1) month, by a radiation oncology physicist approved by the



department. Output spot check procedures shall be in writing and shall have been developed by a radiation oncology physicist
approved by the department. Output spot check procedures shall specify:

(1) which tests or measurements are to be performed;

(2) the frequency the tests or measurements are to be performed;

(3) the acceptable tolerance for each parameter measured compared to the value for that parameter as determined in the last

calibration conducted in accordance with subsection (t); and

(4) the action to be taken if a tolerance has been exceeded for any test or measurement required by the written output spot

check procedures.

If an output spot check conducted in accordance with this subsection indicates a variance of more than five percent (5%) in
output per timer unit compared to the value determined in the last spot check conducted under this subsection, the radiation
oncology physicist shall calibrate the therapeutic x-ray system. Records of each output spot check measurement conducted in
accordance with this subsection shall be maintained by the registrant for a minimum of five (5) years from the date the output
calibration was performed.

(w) The registrant shall perform weekly output constancy checks on each of their therapeutic x-ray systems in accordance
with written output constancy check procedures developed by a radiation oncology physicist approved by the department. The
output constancy check procedures shall specify:

(2) the tests or measurements to be performed;

(2) the acceptable tolerance for each parameter measured compared to the value for that parameter as determined in the last

calibration conducted in accordance with subsection (t); and

(3) the action to be taken if a tolerance has been exceeded for a test or measurement required by the written output

constancy check procedures.

At least monthly, a radiation oncology physicist approved by the department shall review the results of all required output
constancy checks performed since his or her last such review. If an output constancy check conducted in accordance with this
subsection indicates a variance of more than five percent (5%) in output per timer unit compared to the value determined in the
last calibration conducted in accordance with subsection (t), the registrant shall repair the therapeutic x-ray system or
undertake other corrective action before the equipment is again used to irradiate patients. The registrant shall also perform an
output constancy check to determine whether or not the therapeutic x-ray system is again in compliance with this subsection
prior to utilizing the equipment to irradiate patients. A record of each output constancy check performed in accordance with
this subsection, and any repairs or corrective action undertaken in compliance with this subsection, shall be maintained by the
registrant for a minimum of two (2) years from the date the output constancy check, repair, or corrective action was performed.

(X) The registrant shall perform checks on treatment planning computers and dose calculation algorithms in accordance
with written quality assurance procedures developed by a radiation oncology physicist approved by the department. At a
minimum, the written quality assurance procedures shall require that the registrant do the following:

(1) Ensure that any computer software changes, including beam data files, have been correctly implemented without

corrupting beam data.

(2) Verify that all users of treatment planning computers have been trained in the use of the computers.

(y) The registrant shall establish and maintain a written quality management plan to assure that radiation from an x-ray
therapy system is administered as ordered by a practitioner of the healing arts. At a minimum, a quality management plan
must assure all of the following:

() Prior to administration, a written order for therapeutic radiation must be prepared by a practitioner of the healing arts.

The order shall specify, at a minimum, the following:

(A) The patient's name.
(B) The anatomical treatment site or sites.
(C) For each treatment site, the following:
(i) Beam energy.
(ii) HVL.
(iii) The dose per fraction.
(iv) The number of fractions.
(v) The total dose.

If, in the opinion of a practitioner of the healing arts, any delay could jeopardize the health of a patient, the practitioner may

verbally order therapeutic radiation, as long as the practitioner prepares a written order in accordance with this subdivision,

to confirm his or her verbal orders, within seventy-two (72) hours of issuing the verbal order.

(2) Treatment plans and related calculations for radiation are in accordance with the written order of a practitioner of the

healing arts.



(3) Each administration of therapeutic radiation is in accordance with a written order of a practitioner of the healing arts.
(4) Any deviation from the written order of a practitioner of the healing arts in excess of ten percent (10%) of the daily
prescribed dose is identified, evaluated, and the findings communicated to the practitioner of the healing arts.

(2) The registrant shall review the radiation oncology chart of patients subjected to irradiation from a therapeutic x-ray
system in accordance with written quality assurance procedures developed by a radiation oncology physicist approved by the
department. At a minimum, the written quality assurance procedures shall require the following:

(1) The documented timer settings used for each field is[sic., are] in conformance with the calculations.

(2) The therapeutic x-ray system operator initials the treatment documentation for each patient he or she treats, each day.

(3) The daily radiation dose and the cumulative radiation dose are recorded.

(4) Each written order for therapy treatment is being followed.

(5) The total prescribed dose for each treatment site is appropriately indicated.

(aa) The registrant shall submit a written report to the commissioner of any misadministration within fifteen (15) days of
discovery of the misadministration. The report shall:

(1) state the name and address of the registrant;

(2) state the name of the practitioner of the healing arts who prescribed the x-ray therapy at issue;

(3) state the name of the individual who was improperly irradiated or the name of that individual's parent or guardian, if

applicable;

(4) briefly describe the nature of the misadministration and any resultant effect on the individual who was improperly

irradiated;

(5) describe the actions taken by the registrant to prevent a recurrence of similar misadministrations; and

(6) state what information has been presented to the individual who was improperly irradiated, or to that individual's parent

or guardian, if applicable.

A copy of the report shall be maintained by the registrant for at least five (5) years after the date of the misadministration.

(bb) If possible, within twenty-four (24) hours of discovery of a misadministration, the registrant shall notify the individual
who has been improperly irradiated, or that individual's parent or guardian, if applicable, about the misadministration, unless,
in the opinion of a practitioner of the healing arts, such notification would be harmful to that individual. Also, within twenty-
four (24) hours of discovery of a misadministration, the registrant shall notify the referring practitioner of the healing arts
about the misadministration. At a minimum, the notification shall briefly describe the nature of the misadministration and any
resultant effect on the individual who was improperly irradiated.

(cc) Therapeutic x-ray systems shall not be left unattended unless the system or the treatment room door is secured against
unauthorized use.

(dd) When a patient must be held in position for radiation therapy, mechanical supports or restraining devices shall be used.

(ee) The tube housing assembly shall not be held by hand during operation unless the system is designed to require holding
and the kVp of the system does not exceed fifty (50) kVp. In such cases, the holder shall wear protective gloves and an apron
of not less than five-tenths (0.5) mm lead equivalency at one hundred (100) kVp.

(ff) No individual other than the patient shall be in the treatment room during exposures from therapeutic x-ray systems
unless such individual is shielded by protective barriers sufficient to reduce their exposure to no more than that allowed by 410
IAC 5-4-2. No individual other than the patient shall be in the treatment room during exposures from therapeutic x-ray
systems operating above one hundred fifty (150) kVp.

(gg) A therapeutic x-ray system shall not be used to administer radiation therapy unless it complies with subsections (t), (v),
and (w).

410 1AC 5-6.1-125 Therapeutic x-ray or electron systems operating at one MeV or more
Sec. 125. (a) This section and 410 IAC 5-9, excluding 410 IAC 5-9-8(a), 410 IAC 5-9-10(a), 410 IAC 5-9-10(c), and 410
IAC 5-9-10(d), shall apply to medical facilities using therapeutic x-ray or electron systems capable of operating at one (1) MeV
or more.
(b) Therapeutic x-ray or electron systems manufactured after January 1, 1985, shall comply with the following:
(1) The absorbed dose due to leakage radiation, when measured at any point in the patient plane, shall not exceed one-tenth
of one percent (0.1%) for x-ray leakage or five-hundredths percent (0.05%) for neutron leakage of the maximum absorbed
dose of the unattenuated useful beam measured at the point of intersection of the central axis of the beam and the isocenter
or normal treatment distance.
(2) For each therapeutic x-ray or electron system, the registrant shall determine or obtain from the manufacturer the leakage
radiation existing at the positions specified in subdivision (1) for operating conditions producing maximum leakage
radiation. Radiation measurements excluding neutrons shall be averaged over an area of one hundred (100) square cm or



less. Neutron measurements shall be averaged over an area of two hundred (200) square cm or less. Records on |leakage

radiation measurements shall be maintained for inspection by the commissioner.

(c) Therapeutic x-ray or electron systems manufactured on or before January 1, 1985, shall comply with the following:

(1) The absorbed dose due to leakage radiation at any point in the patient plane shall not exceed one-tenth of one percent

(0.1%) of the maximum absorbed dose of the unattenuated useful beam measured at the point of intersection of the central

axis of the beam and the isocenter or normal treatment distance for x-ray leakage.

(2) For each system, the registrant shall determine or obtain from the manufacturer the leakage radiation existing at the

positions specified in subdivision (1) for operating conditions producing maximum leakage radiation. Radiation

measurements shall be averaged over an area of one hundred (100) square cm or less. Records on leakage radiation
measurements shall be maintained for inspection by the commissioner.

(d) Adjustable or interchangeable beam-limiting devices shall be provided. Such devices shall transmit no more than two
percent (2%) of the useful beam, excluding its neutron component, at the normal treatment distance for the portion of the
useful beam which is to be attenuated by the beam-limiting device.

(e) Each filter which is removable from the system shall be clearly marked with an identification number. Documentation
shall be available at the control panel describing each filter. For wedge filters, the wedge angle shall be indicated on the wedge
or wedge tray. If the absorbed dose rate data required by subsection (t) relates exclusively to operation with a field-flattening or
beam-scattering filter in place, such filter shall not be removable by hand.

(f) Those therapeutic x-ray or electron systems manufactured after January 1, 1985, which utilize a system of wedge filters,
interchangeabl e field-flattening filters, or interchangeable beam-scattering filters shall comply with the following:

(2) Irradiation shall not be possible until a selection of afilter or filter code has been made at the x-ray control panel.

(2) An interlock system shall be provided to prevent irradiation if the filter selected is not in the correct position.

(3) Aninterlock shall be provided to prevent irradiation if any filter selection operation carried out in the treatment room

does not agree with the filter selection operation carried out at the x-ray control panel.

(9) Theregistrant shall determine, or obtain from the manufacturer, data sufficient to assure that the following requirements
are met:

(1) The absorbed dose resulting from x-rays in a useful electron beam at a point on the central axis of the beam ten (10) cm

greater than the practical range of the electrons shall not exceed the values stated in the table in this subdivision. Linear

interpolation shall be used for values not stated.

TABLE II

Maximum Energy X-Ray Absorbed Dose

of Electron Beam as a Fraction of

Maximum Dose

1 MeV 0.03

15 MeV 0.05

35 MeV 0.10

50 MeV 0.20

Compliance shall be determined using the following:
(A) A measurement within a phantom with the incident surface of the phantom at the normal treatment distance and
normal to the central axis of the beam.
(B) A phantom having cross sectional dimensions which exceed the measurement radiation field by at least five (5) cm
and of depth sufficient to perform the required measurement.
(2) The absorbed dose at a surface located at the normal treatment distance, at the point of intersection of that surface with
the central axis of the useful beam during x-ray irradiation, shall not exceed the limits stated in the table in this subdivision.
Linear interpolation shall be used for values not stated.
TABLE IV

Maximum Photon Energy | Absorbed Dose at the
Surface as a Fraction
of the Maximum Dose

1 MeV 0.80
2MeV 0.70
5MeV 0.60
15 MeV 0.50

35 MeV 0.40




| 50 MeV | 0.20 |
Compliance shall be determined by measurements made as follows:
(A) Within a phantom using an instrument which will alow extrapolation to the surface absorbed dose.
(B) Using a phantom having size and placement which complies with subdivision (1).
(C) After removal of al beam-modifying devices which can be removed by hand, except for beam-scattering or beam-
flattening filters.

(h) All therapeutic x-ray or electron systems shall be provided with one (1) or more dose monitoring chambers, in
accordance with the following:

(1) Therapeutic x-ray or electron systems manufactured after January 1, 1985, shall be provided with at least two (2) dose

monitoring chambers. The dose monitoring chambers shall be incorporated into two (2) separate dose monitoring systems.

(2) Therapeutic x-ray or electron systems manufactured on or before January 1, 1985, shall be provided with at least one (1)

dose monitoring chamber. The dose monitoring chamber shall be incorporated into the primary dose monitoring system.

(i) Each dose monitoring chamber shall be removable only by use of tools and shall be interlocked to prevent incorrect
positioning. Each dose monitoring chamber shall form part of a dose monitoring system from which readings of the absorbed
dose at a reference point in the treatment volume can be calculated in dose monitor units. Each dose monitoring system shall
be capable of independently monitoring, interrupting, and terminating irradiation. Each dose monitoring system shall have a
legible display located at the control panel.

()) Therapeutic x-ray or electron systems manufactured after January 1, 1985, shall comply with this subsection. The design
of each dose monitoring system shall assure that malfunctioning of one (1) system shall not cause incorrect functioning of the
second system. The failure of any element common to both monitoring systems which could affect the correct function of both
systems shall terminate irradiation. Each dose monitoring system display shall:

(1) maintain areading until intentionally reset to the zero (0) position;

(2) have only one (1) scale and no scale multiplying factors;

(3) utilize a design such that increasing dose is displayed by increasing numbers; and

(4) be such that, in the event a dose monitoring system fails, the dose monitor units delivered may be accurately determined.
In the event of a power failure, the dose monitoring information displayed at the control panel at the time of the power failure
shall be retrievable from at least one (1) dose monitoring system.

(k) For therapeutic x-ray or electron systems manufactured after January 1, 1985, which are inherently capable of producing
useful beams with asymmetry exceeding five percent (5%), the asymmetry of the radiation beam in two (2) orthogonal
directions shall be monitored before the beam passes through the beam-limiting device. Monitoring devices, indicators, and
controls shall be provided so that if the difference in dose rate between one (1) region and another region symmetrically
displaced from the central axis of the beam exceeds five percent (5%) of the central axis dose rate, this condition isindicated at
the control panel. If the difference exceeds ten percent (10%), the controls shall automatically terminate irradiation.

() Irradiation shall not be possible until selection of the number of dose monitor units to be delivered has been made at the
control panel. The preselected number of dose monitor units shall be displayed at the control panel until reset manually for the
next irradiation. After termination of irradiation, it shall be necessary to reset the dosimeter display to the zero (0) position
before subsequent treatment can be initiated.

(m) During stationary beam therapy, the primary dose monitoring system shall terminate irradiation when the preselected
number of dose monitor units have been detected by that system. If original design of the equipment included a second dose
monitoring system, that system shall be capable of terminating irradiation when the system detects that the preselected number
of dose monitoring units set at the control panel indicate either fifteen percent (15%), or greater, or forty (40) dose monitor
units, or greater, above the preselected number of dose monitor units set at the control panel. For therapeutic x-ray or electron
systems manufactured after January 1, 1985, which are used for stationary beam therapy:

(1) a second dose monitoring system shall be incorporated which can terminate irradiation when fifteen percent (15%), or

greater, or forty (40) dose monitor units, or greater, above the number selected at the x-ray control panel has been detected

by the second dose monitoring system; and

(2) the control panel shall indicate which dose monitoring system has terminated irradiation.

(n) It shall be possible to interrupt irradiation and gantry rotation at any time at the control panel. Following an
interruption, it shall be possible for the operator to commence irradiation without reselecting operating conditions. If any
change is made of a preselected value during an interruption, irradiation and gantry rotation shall be automatically terminated.

(o) A timer that has a display shall be provided at the control panel. The timer shall have a preset time selector and an
elapsed time indicator. The timer shall be a cumulative timer that activates with the production of radiation and retains its
reading after irradiation is interrupted or terminated. After irradiation is terminated, it shall be necessary to reset the elapsed




time indicator to the zero (0) position before irradiation can be initiated. The timer shall terminate irradiation when a
preselected time has elapsed if the dose monitoring systems have not previously terminated irradiation.

(p) Equipment capable of both x-ray therapy and electron therapy shall comply with the following additional requirements:

(2) Irradiation shall not be possible until the type of radiation to be utilized has been selected at the control panel. The type

of radiation selected shall be displayed at the control panel before and during irradiation.

(2) An interlock system shall be provided to ensure that the equipment can emit only that type of radiation which has been

selected.

(3) An interlock system shall be provided to prevent irradiation if operating conditions selected in the treatment room do not

agree with the operating conditions selected at the control panel.

(4) When electron applicators are fitted, an interlock system shall prevent irradiation with x-rays except to obtain a port

film.

(5) Aninterlock system shall be provided to prevent irradiation with electrons when accessories specific for x-ray therapy

arefitted.

(q) Equipment capable of generating radiation beams of different energies shall comply with the following:

(1) Irradiation shall not be possible until an energy value has been selected at the control panel. The energy value selected

shall be displayed at the control panel before and during irradiation.

(2) An interlock system shall be provided to prevent irradiation if operating conditions selected in the treatment room do not

agree with the operating conditions selected at the control panel.

(3) For therapy systems manufactured after January 1, 1985, except systems that employ a straight through waveguide

design, an interlock system shall be provided to terminate irradiation if the bending magnet current for the energy selected

varies by more than ten percent (10%) of its normal value.

(r) Equipment capable of both stationary beam therapy and moving beam therapy shall comply with the following:

(2) Irradiation shall not be possible until either stationary beam therapy or moving beam therapy has been selected at the

control panel. The mode of treatment selected shall be displayed at the x-ray control panel.

(2) Aninterlock system shall be provided to ensure that the equipment can operate only in the mode selected.

(3) An interlock system shall be provided to prevent irradiation if any operation selected to be carried out in the treatment

room does not agree with the operation selected at the control panel.

(4) For therapy systems manufactured after January 1, 1985, an interlock system shall be provided to terminate irradiation if

the gantry moves during stationary beam therapy, or if the gantry ceases rotation before the preselected arc is swept, unless

the stoppage is preplanned.

(5) Moving beam therapy shall be controlled to obtain the selected relationships between incremental dose monitor units

and incremental angle of movement.

(6) Therapy systems manufactured after January 1, 1985, shall also comply with the following:

(A) Aninterlock system shall be provided to terminate irradiation if the gantry speed, dose rate, or dose rate per degree
varies by more than twenty percent (20%) of the preselected value.

(B) For moving beam therapy wherein irradiation is terminated based on the arc swept, the dose monitor units shall
differ by less than five percent (5%) from the value calculated for the absorbed dose per unit angle.

(C) For moving beam therapy wherein the dose monitor system terminates irradiation, the termination shall be in
accordance with subsection (m).

(s) For therapy systems manufactured after January 1, 1985, a system shall be provided from which readings of the absorbed
dose rate at a reference point in the treatment volume can be calculated. The dose monitoring chambers specified in subsection
(h) may form part of this system. The dose monitor unit rate shall be displayed at the control panel.

(t) The registrant shall determine, or shall obtain from the manufacturer, the location of the target or the virtual source of x-
rays with reference to an accessible point on the radiation head. If the equipment is capable of electron therapy, the registrant
shall also determine, or shall obtain from the manufacturer, the location of the electron window with reference to an accessible
point on the radiation head.

(u) Capability shall be provided for radiation safety interlocks to be checked for proper operation.

(v) Facilities which will house therapeutic x-ray or electron systems capable of operating at more than one (1) MeV shall
comply with 410 IAC 5-4 and the following:

(1) All protective barriers shall be fixed except for entrance doors or beam interceptors.

(2) The control panel shall be located outside the treatment room.

(3) Windows, mirrors, closed circuit television, or an equivalent system shall be provided to permit continuous observation

of the patient during irradiation and shall be located so the operator can observe the patient from the control panel.

(4) When the primary viewing system is electronic, either an alternate viewing system shall be available for use in the event



of failure of the primary viewing system, or the therapeutic x-ray or electron system shall not be used when the primary

viewing system is not fully functional. Alternate viewing systems may aso be electronic. In the event of failure of both

viewing systems, the therapeutic x-ray or electron system shall not be used to irradiate patients until one (1) of the viewing
systemsis again fully operational.

(5) Provision shall be made for verbal communication between the patient and the operator at the control panel. However,

where treatment requirements or excessive noise levels make verbal communication impractical, other effective methods of

communication shall be utilized.

(6) Each treatment room entrance shall be provided with a readily observable warning light near the outside of the entrance.

The warning light shall indicate when irradiation is in progress in the treatment room.

(7) Interlocks shall be provided such that all treatment room entrances must be closed before treatment can be initiated or

continued. If the radiation beam is interrupted by any door opening, it shall not be possible to continue irradiation without

closing all entrance doors and manually reinitiating irradiation at the control panel.

(w) Registrants shall have all new therapeutic x-ray or electron facilities, and existing facilities not previously surveyed,
surveyed by aradiation oncology physicist approved by the department. Such surveys shall also be performed after any change
in the facility or equipment which might cause a significant increase in radiation hazard. The registrant shall obtain a written
report of the survey from the radiation oncology physicist, and a copy of the report shall be transmitted by the registrant to the
commissioner within thirty (30) days of receipt of the report of the survey. The survey and report shall indicate all locations
where the dose equivalent rate exceeds the limits specified in thisrule.

(x) The registrant shall establish procedures to check all monitor unit calculations by an independent method or by a second
individual before administering thirty percent (30%) of the prescribed total dose to assure that the dose to a single point on the
central axis, or to a point of special interest, agrees with the manual or computer generated dose calculation and with the
written order of a practitioner of the healing arts. Additionally, the registrant shall verify that the correct central axis depth-
dose values, field size factors, off-axis ratios, and beam modifying factors are used and documented.

(y) Calibration of therapeutic x-ray or electron systems subject to this section shall be performed in accordance with an
established calibration protocol acceptable to the commissioner, such as the protocol established by the American Association
of Physicists in Medicine. The calibrations shall be performed before the system is first used for irradiation of an individual,
and thereafter at time intervals not to exceed twelve (12) months. Calibrations shall also be performed after any change which
might significantly alter the dose monitor unit, beam energy, spatial distribution, or other characteristics of the therapy beam.
Cdlibration shall be performed by a radiation oncology physicist approved by the department, who is physically present at the
facility. Radiation measurements conducted during calibrations required by this subsection shall be performed using a
dosimetry system which complies with the following:

(1) The dosimetry system shall have an air-kerma calibration factor for cobalt 60 gamma rays traceable to the National

Institute for Standards and Technology.

(2) The dosimetry system shall have been calibrated within the previous two (2) years and after any servicing that may have

affected its calibration. The system shall have been calibrated in such a fashion that an uncertainty can be stated for the

radiation output measured by the system. The dosimetry system shall have had constancy checks performed on the system as
specified by a radiation oncology physicist approved by the department. Calibration shall be in sufficient detail that the dose

at areference point in soft tissue may be calculated with a maximum uncertainty of five percent (5%).

(3) Calibration of each therapy beam shall include, but not be limited to, the following determinations:

(A) Verification that the equipment is operating in compliance with the design specifications concerning the
radiographic isocenter, light-radiation field congruency, laser alignment, optical distance indicator, field size indicators,
variation in the axis of rotation for the table, collimator, gantry, and beam flatness and symmetry at specified depths for
various gantry angles.
(B) Verification of beam energy, output factors, off-axis ratios, dose-depth values, and isodose data for each beam.
(C) Verification of transmission data for all beam modification devices such as wedges, blocking trays, compensators,
and custom blocks.
(D) Verification that existing depth-dose data and isodose charts applicable to the equipment continues to be valid or are
updated to existing machine conditions.
Records of calibration measurements and dosimetry system calibrations conducted in accordance with this subsection shall be
maintained by the registrant for at least five (5) years after completion of such calibration.

(2) An independent check of the output of each therapeutic beam shall be performed annually. The check shall be performed
by either of the following:

(1) A radiation oncology physicist approved by the department, other than the one who performed the annual output

calibration, using a dosimetry system other than the one that was used during the annual calibration. The dosimetry system



must also comply with subsection (y).

(2) A thermoluminescence dosimetry service capable of measuring doses with an accuracy of five percent (5%) or less.

(aa) Output spot checks shall be performed on therapeutic x-ray or electron systems during spot checks conducted in
accordance with subsection (y), and thereafter at intervals not to exceed one (1) month by a radiation oncology physicist
approved by the department. Output spot check procedures shall be in writing and shall have been developed by a radiation
oncology physicist approved by the department. Output spot check procedures shall specify which tests or measurements to be
performed, the frequency the tests or measurements are to be performed, the acceptable tolerance for each parameter measured
compared to the value for that parameter as determined in the last calibration conducted in accordance with subsection (y), and
the action to be taken if a tolerance has been exceeded for any test or measurement required by the written output spot check
procedures. Written output spot check procedures are required for at least the following parameters:

(1) Output per monitor unit.

(2) Light-radiation field congruency.

(3) Laser alignment.

(4) Optical distance indicators.

(5) Field size indicators.

If an output spot check conducted in accordance with this subsection indicates a variance of more than five percent (5%) in
output per monitor unit compared to the value determined in the last spot check conducted in this subsection, the radiation
oncology physicist shall calibrate the therapeutic x-ray system. Records of each output calibration measurement conducted in
accordance with this subsection shall be maintained by the registrant for a minimum of five (5) years from the date the output
calibration was performed.

(bb) The registrant shall perform weekly output constancy checks on each of their therapeutic x-ray or electron systemsin
accordance with written output constancy check procedures developed by a radiation oncology physicist approved by the
department. The output constancy check procedures shall specify the following:

(1) The tests or measurements to be performed.

(2) The acceptable tolerance for each parameter measured compared to the value for that parameter as determined in the last

calibration conducted in accordance with subsection (y).

(3) The action to be taken if a tolerance has been exceeded for a test or measurement required by the written output

constancy check procedures.

At least monthly, a radiation oncology physicist approved by the department shall review the results of all required output
constancy checks performed since his or her last such review. If an output constancy check conducted in accordance with this
subsection indicates a variance of more than five percent (5%) in output per monitor unit compared to the value determined in
the last calibration conducted in accordance with subsection (y), the registrant shall repair the therapeutic x-ray or electron
system or undertake other corrective action before the equipment is again used to irradiate patients. The registrant shall also
perform an output constancy check to determine whether or not the therapeutic x-ray or electron system is again in compliance
with this subsection prior to utilizing the equipment to irradiate patients. A record of each output constancy check performed
in accordance with this subsection, and any repairs or corrective action undertaken in compliance with this subsection, shall be
maintained by the registrant for a minimum of two (2) years from the date the output constancy check, repair, or corrective
action was performed.

(cc) The registrant shall perform checks on treatment planning computers and dose calculation algorithms in accordance
with quality assurance procedures developed by aradiation oncology physicist approved by the department. At a minimum, the
quality assurance procedures shall require that the registrant do the following:

(1) Verify that the output for external beam programs, including irregular fields, agree with measured beam data for test

Cases.

(2) Ensure that any computer hardware changes have been correctly installed.

(3) Ensure that any computer software changes, including beam data files, have been correctly implemented without

corrupting beam data.

(4) Verify that all users of treatment planning computers have been trained in the use of the computers.

(dd) The registrant shall establish and maintain a written quality management plan to assure that radiation from an x-ray or
electron therapy system is administered as ordered by a practitioner of the healing arts. At a minimum, the quality
management plan must assure the following:

(1) Prior to administration, a written order for therapeutic radiation must be prepared by a practitioner of the healing arts.

Said order shall specify, at a minimum, the following:

(A) The patient's name.
(B) The anatomical treatment site or sites.



(C) For each treatment site, treatment mode, and beam energy, the following:
(i) The dose per fraction.
(ii) The number of fractions.
(iii) The total dose.

If, in the opinion of a practitioner of the healing arts, any delay could jeopardize the health of a patient, said practitioner

may verbally order therapeutic radiation, as long as the practitioner prepares a written order in accordance with this

subdivision, to confirm his or her verbal orders within seventy-two (72) hours of issuing the verbal order.

(2) Treatment plans and related calculations for radiation are in accordance with the written order of a practitioner of the

healing arts.

(3) That each administration of therapeutic radiation is in accordance with a written order of a practitioner of the healing

arts.

(4) That deviations from the written order of alicensed practitioner of the healing arts in excess of ten percent (10%) of the

daily prescribed dose is identified, evaluated, and the findings communicated to the practitioner of the healing arts.

(ee) The registrant shall review the radiation oncology chart of patients subjected to irradiation from a therapeutic x-ray or
electron system in accordance with written quality assurance procedures developed by a radiation oncology physicist approved
by the department. At a minimum, the written quality assurance procedures must require the following:

(1) That the documented monitor units used for each field is[sic., are] in conformance with calculations.

(2) That the therapeutic x-ray or electron system operator initials the treatment documentation for each patient he or she

treats, each day.

(3) The daily radiation dose and the cumulative radiation dose is[sic., are] recorded.

(4) Each written order for therapy treatment is being followed.

(5) The total prescribed dose for each treatment site is appropriately indicated.

(ff) The registrant shall submit a written report to the commissioner of any misadministration within fifteen (15) days of
discovery of the misadministration. The report shall contain the following:

(1) State the name and address of the registrant.

(2) State the name of the practitioner of the healing arts who prescribed the x-ray or electron therapy at issue.

(3) State the name of the individual who was improperly irradiated, or the name of that individual's parent or guardian, if

applicable.

(4) Briefly describe the nature of the misadministration and any resultant effect on the individual who was improperly

irradiated.

(5) Describe the actions taken by the registrant to prevent a recurrence of similar misadministrations.

(6) State what information has been presented to the individual who was improperly irradiated, or to that individual's parent

or guardian, if applicable.

A copy of the report shall be maintained by the registrant for at least five (5) years after the date of the misadministration.

(gg) If possible, within twenty-four (24) hours of discovery of a misadministration, the registrant shall notify the individual
who has been improperly irradiated, or that individual's parent or guardian, if applicable, about the misadministration, unless,
in the opinion of a practitioner of the healing arts, such notification would be harmful to that individual. Also, within twenty-
four (24) hours of discovery of a misadministration, the registrant shall notify the referring practitioner of the healing arts
about the misadministration. At a minimum, the notifications shall briefly describe the nature of the misadministration and
any resultant effect on the individual who was improperly irradiated.

(hh) A therapeutic x-ray system shall not be used to administer radiation therapy unless it complies with subsections (u),
(y), (2), and (aa) through (cc).

410 1AC 5-6.1-126 Veterinary medicine radiogr aphic systems

Sec. 126. (@) No person other than a veterinarian shall direct or order the application of radiation to any animal, nor shall
any person other than a veterinarian, or a person working under the direct supervision of a veterinarian, apply radiation to
animals. Such direction or order to apply radiation shall be in the course of the veterinarian's professional practice or in the
interest of science and shall comply with all applicable sections of thisrule.

(b) Veterinary x-ray facilities shall comply with applicable provisions of sections 118, 120, and 123 of this rule and this
section. All veterinary x-ray facilities must be evaluated at intervals not to exceed twenty-four (24) months by a diagnostic
imaging physicist or x-ray machine inspector approved by the department.

(c) The protective tube housing shall be of diagnostic type.

(d) Light beam diaphragms shall be provided for collimating the useful beam to the area of clinical interest. Cones may be
used only if it can be demonstrated that the x-ray tube and cassette can be fixed such that the primary beam is limited to the



cassette. Diaphragms and cones shall provide the same degree of protection asis required of the housing.

(e) The total filtration permanently in the useful beam shall not be less than five-tenths (0.5) mm aluminum equivalent for
machines operating up to fifty (50) kVp, one and five-tenths (1.5) mm aluminum equivalent for machines operating from fifty
(50) to seventy (70) kVp, and two and five-tenths (2.5) mm aluminum equivalent for machines operating above seventy (70)
kVp.

(f) A device shall be provided to terminate the exposure after a preset time or exposure. It shall not be possible to make an
exposure when the timer is set to the zero (0) or off position if either is provided.

(g) A dead-man switch shall be provided, together with an electrical cord of sufficient length, so that the operator can stand
out of the useful beam and at least six (6) feet from the animal during x-ray exposures.

(h) All radiographic areas shall be provided with sufficient protective barriers that the radiation limits specified in 410 IAC
5-4-2, 410 IAC 5-4-5(a), and 410 IAC 5-4-6 are not exceeded.

(i) The operator shall stand away from the useful beam and the animal as far as reasonably possible during the radiographic
EXpOsUres.

(1) No individual other than the operator shall be in the x-ray room while exposures are being made unless such individual's
assistance is required to ensure a successful radiographic procedure.

(k) When an animal must be held in position during radiography, mechanical supporting or restraining devices should be
used. If the animal must be held by an individual, that individual shall be protected with appropriate shielding devices, such as
protective gloves and a protective apron, and the individual shall be so positioned that no part of his or her body will be struck
by the useful beam. The exposure of any individual who must hold an animal during radiography shall be monitored via a
personnel dosimetry program.

410 1AC 5-6.1-127 Mammographic x-ray equipment

Sec. 127. (a) Mammographic x-ray facilities shall comply with applicable provisions of sections 118 and 119 of this rule
and this section. All mammographic x-ray facilities must be evaluated at least once every twelve (12) months by a diagnostic
imaging physicist approved by the department.

(b) The registrant shall assure that the results of al mammography procedures are interpreted by a physician certified by the
ABR, the American Osteopathic Board of Radiology, or by a physician accredited by the ACR through their mammography
accreditation program.

(c) The registrant shall assure that the physician does the following:

(1) Has successfully completed or taught a minimum of forty (40) hours of postgraduate instruction in mammography

interpretation.

(2) Has successfully completed or taught a minimum of fifteen (15) hours of postgraduate work in mammography

interpretation every thirty-six (36) months.

(3) Reads the results of ten (10) or more screening or diagnostic mammographic exams per week.

(4) Prepares and signs a written report on his or her interpretation of the results of each mammography procedure.

(5) Provides a copy of the written report and the original images or films to the registrant for inclusion in the patient's

medical record.

(6) Provides a written statement to the patient, either through the referring physician or his or her designee, or, if areferring

physician is not available, directly to the patient. The statement shall be written in terms easily understood by a lay person

and must describe the test results and the importance of the mammogram to ongoing health, as well as that person's
responsibility to share with any new physician or supplier of their next mammogram the date and place of their previous
mammography procedure. If the results of the mammogram are positive, the statement must describe the next step that
should be taken by the patient. The statement must also record the following:

(A) The date of the mammography procedure.

(B) The name of the facility providing the mammography procedure.

(C) The physician to whom the person wants a copy of the statement to be sent, if any.

The statement must further indicate that the original images or films are being provided to the mammaography facility for

inclusion in the individual's medical record.

(d) The registrant shall assure that a physician qualified in accordance with subsection (c)(1) through (c)(3) documents at
least annually that he or she:

(1) has checked the procedure manual and has observed at least monthly the performance of the operator of the

mammographic x-ray equipment and has determined that both are adequate; and

(2) has verified that safe operating procedures are used and that all applicable requirements of this rule are being met.

(e) The registrant shall assure that all operators of mammographic x-ray equipment:



(1) have agenera diagnostic x-ray machine operator's certificate in accordance with 410 IAC 5-11;

(2) have passed the advanced examination in mammography administered by the ARRT or have successfully completed ten

(10) hours of specialized training in mammographic positioning, compression, and technique factor setting prior to

performing mammograms; and

(3) successfully complete ten (10) hours of specialized training in mammographic positioning, compression, and technique

factor setting at least every twenty-four (24) months thereafter.

(f) The registrant must have an orientation program for operators of mammographic x-ray equipment based on a procedure
manual that is available to all members of the staff.

(g) All x-ray equipment used to perform mammography shall be specifically designed for mammography.

(h) Target-filter combinations shall comply with the following:

(1) For film/screen mammography, the target shall be constructed of molybdenum, with molybdenum filtration and a

beryllium window. Tungsten targets with special filters such as palladium or rhodium are also acceptable, but only if the x-

ray equipment has been accredited by the ACR.

(2) For xeroradiography, the target shall be constructed of tungsten with aluminum filtration.

(i) The x-ray equipment shall be capable of use with antiscatter grids.

(j) An x-ray control shall be incorporated such that an exposure can be terminated at any time except for exposures of one-
half (1/2) second or less. The x-ray control shall provide visual indication observable at or from the operator's protected
position whenever x-rays are produced. In addition, a signal audible to the operator shall indicate that the exposure has
terminated. The x-ray control panel shall have labeled control settings or meters to show al physical factors used for exposure,
such as focal spot, kVp, mA, mAs, time, and automatic exposure control. The x-ray equipment must be operable only from a
shielded position.

(k) A mark on the visible exterior surface of the source assembly shall indicate the location of the focal spot. The SID shall
be no less than fifty (50) cm.

() For film/screen equipment, the half-value layer shall be no less than three-tenths (0.3) mm aluminum equivalent at a
measured tube voltage of thirty (30) kVp with the compression device in the useful x-ray beam. Otherwise, the half-value layer
shall be no less than that specified in section 119(f), Table | of thisrule.

(m) For xeroradiography equipment, the half-value layer shall be no less than one (1.0) mm aluminum equivalent at the
clinically employed kVp.

(n) A compression device shall be provided. For film/screen systems, the compression device shall be of the flat plate type,
paralel to the image receptor.

(o) Mammographic x-ray equipment shall be provided with a means to limit the useful beam such that the x-ray field at the
plane of the image receptor does not extend beyond any edge of the image receptor at any designated SID, except the edge of
the image receptor designed to be adjacent to the chest wall, in which case the x-ray field may not extend beyond this edge by
more than two percent (2%) of the SID.

(p) For mammographic x-ray equipment equipped with a beam-limiting device and a light localizer, the light field shall be
aligned with the radiation field within two percent (2%) of the SID.

(q) For all mammaographic x-ray eguipment:

(2) the kVp shall be accurate within two (2) kV, plus or minus; and

(2) the coefficient of variation shall be no greater than five-hundredths (0.05) for each kVp tested.

Compliance shall be based on determination of the coefficient of variation and the average of at least four (4) consecutive
measurements for the kVp at which the x-ray equipment is normally used. Compliance may be based on single measurements
for other kVps over the range of use. However, if any single measurement is out of compliance, an average and coefficient of
variation shall be determined at that kVp for comparison to subdivisions (1) and (2).

(r) Mammographic x-ray equipment shall have automatic exposure control, including the following:

(1) The coefficient of variation for automatic exposure control reproducibility shall be no greater than five-hundredths

(0.05). Determination of compliance shall be based on at least four (4) consecutive measurements of exposure or optical

density obtained at afixed kVp and attenuator thickness.

(2) Mammographic x-ray egquipment shall:

(A) be capable of maintaining constant film density to within plus or minus three-tenths (0.3) of the average optical
density over the kVp range used for thicknesses of approximately two (2) cm, four (4) cm, and six (6) cm of acrylic or
BR-12; or

(B) have kV p/thickness density control correction charts.

(s) The coefficient of variation for exposure timer reproducibility shall be no greater than five-hundredths (0.05).
Compliance shall be based on at least four (4) consecutive measurements.



(t) The coefficient of variation for exposure shall be no greater than five-hundredths (0.05) when all technique factors are
held constant. Determination of compliance shall be based on at least four (4) consecutive measurements.

(u) When mammographic x-ray equipment allows a choice of tube current settings and is operated on a power supply
specified by the manufacturer in accordance with applicable federal standards, for any tube potential (kVp) within forty percent
(40%) to one hundred percent (100%) of the maximum kVp rating, the absolute value of the difference between the ratio of
average exposure in mR to the indicated mAs obtained at any two (2) consecutive tube current settings shall not differ by more
than ten-hundredths (0.10) of the absolute value of their sum. A minimum of four (4) measurements per tube current setting
are required to determine each average exposure. This requirement is expressed mathematically as:

|X1 - le £0.10 IXl + le
Where: Xjand Xz = Theratios of average exposure to mAs obtained at each of two (2) consecutive tube current settings

(v) For a cranio-caudal view of afour and five-tenths (4.5) cm compressed breast with fifty percent (50%) glandular tissue,
the average glandular dose shall not exceed the following:

(2) For afilm/screen without grid, one-tenth (0.1) centigray (0.1 rad) per projection.

(2) For afilm/screen with grid, three-tenths (0.3) centigray (0.3 rad) per projection.

(3) For xeroradiography, four-tenths (0.4) centigray (0.4 rad) per projection.

(w) There shall be a quality assurance program specific to mammography, covering all components of the x-ray equipment,
from the x-ray generator to the image developer, to ensure consistently high quality images with minimum patient exposure.
The quality assurance program shall be reviewed at least annually. Establishment and conduct of the quality assurance
program shall be the responsibility of the registrant under the direction of a physician and a diagnostic imaging physicist
approved by the department. The diagnostic imaging physicist must do the following:

(1) Conduct, or train others to conduct, equipment performance monitoring.

(2) Analyze the monitoring results to determine if there are any problems requiring correction.

(3) Serve as the liaison between the facility and service engineer.

(x) All quality assurance records shall be maintained for at least three (3) years and shall be readily available for inspection
by the commissioner.

(y) Theregistrant shall assure that monitoring is conducted at |east once each twelve (12) months at each mammographic x-
ray facility as part of a quality assurance program. The monitoring shall be conducted by a diagnostic imaging physicist
approved by the department in accordance with Table V and the following:

TABLEV

Parameter Freguen Individua

Responsible
Darkroom cleanliness daily mammographer
Processor performance daily mammographer
Screen cleanliness weekly mammographer
View boxes and viewing | weekly mammographer
conditions
Image quality (phantom images) monthly mammographer
Repeat analysis quarterly mammographer
Analysis of fixer retentioninfilm | quarterly mammographer
Darkroom fog semiannually mammographer
Screen-film contact semiannually mammographer
Compression semiannually mammographer
AEC density control function annually diagnostic imaging physicist
Star pattern focal spot size test annually diagnostic imaging physicist
Uniformity of screen speed annually diagnostic imaging physicist
Assembly physical evaluation annually diagnostic imaging physicist

(2) Processor performance shall be monitored daily before the first patient examination.
(2) Image quality shall be evaluated utilizing the RMI Model 156 ACR mammography accreditation phantom (or other
image quality phantom approved in advance by the commissioner) each time mammographic x-ray equipment is moved,



altered in any major way (such as replacement of parts), and at least monthly between movements or alterations. Image
quality shall be evaluated by obtaining a test image at the settings normally used for a four and five-tenths (4.5) cm
compressed breast with fifty percent (50%) glandular tissue. A file of such images shall be maintained for review by the
physician and the diagnostic imaging physicist for comparison with earlier images. Image quality of the RMI Model 156
phantom shall comply with the following:

(A) Fibrils of seventy-five hundredths (0.75) mm, eighty-nine hundredths (0.89) mm, one and twelve-hundredths (1.12)

mm, and one and fifty-six hundredths (1.56) mm shall be visualized.

(B) Masses of seventy-five hundredths (0.75) mm, one (1) mm, and two (2) mm shall be visualized.

(C) Speck groups of thirty-two hundredths (0.32) mm, forty-hundredths (0.40) mm, and fifty-hundredths (0.50) mm shall

be fully visualized.
If the results fall outside the acceptable range, the test must be repeated. If the results continue to be unacceptable, the cause
of the problem must be identified and corrected before further examinations are conducted.

410 1AC 5-6.1-128 Mammogr aphy inspection for calendar year 1993

Sec. 128. Notwithstanding section 122(a) of this rule, all x-ray facilities providing mammographic x-ray services shall be
inspected in accordance with this rule, on or after the effective date of this rule and before January 1, 1994. However, any x-ray
facility providing mammographic x-ray services, which was inspected on or after January 1, 1993, and before the effective date
of this rule by a person qualified in accordance with section 118(h) of this rule, shall be considered in compliance with this
section.



